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QUICK 
FLUID LINE 
CONNECTION 
or 
DISCONNECTION 


INSTANT 
AUTOMATIC FLOW 
or 
SHUT-OFF 


HATS 


SERIES HK QUICK-CONNECTIVE 
TWO-WAY SHUT-OFF 


COUPLINGS 


Bey) Hydraulic and pneumatic lines are 
quickly and easily connected with Hansen 
Series HK Two-Way Shut-Off Couplings. 


' Instantly shuts off both sides of line... 
No tools required. 


prevents loss of liquid, gas or pressure. 
When Coupling is disconnected, valves contact 
valve seats in both Socket and Plug to 


Quick- Connective Fluid Line Couplings for 


provide instant and positive seal of fluid in 
COMPRESSED AIR « HYDRAULIC FLUIDS 


both ends of line. Coupling does not depend 
upon line pressure to seal either end of line. 
Six sizes are available, with female pipe 


thread connections from 'g" to 1” respectively. 


Furnished either in steel or brass. 
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SINCE 1915 


HANSEN 


wept 150th STREET 


WATER © VACUUM ¢ STEAM « OXYGEN 
ACETYLENE ¢ REFRIGERANTS ¢ GASOLINE 
OIL « GREASE « COOLANTS « LP-GAS 


o~ 
Mistg Write for the Hansen Catalog 


"es 


Here is an always ready reference when you 
want information on couplings in a hurry 
Lists complete range of sizes and types 

of Hansen One-Way Shut-Off, Two-Way 
Shut-Off, and Straight-Through Couplings. 
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MICROMETER SETTING 








OSL 
VALVES 








Hydraulic pressure 
to 1000 psi 

Sizes 4", %e", 

yy,” 4%" 
Temperatures 


to 250°F 


Air, Oil, water 
operation to 250 psi 
Sizes “4a", ¥e", 

y,", ¥," 
Temperatures 

to 250°F 


OTHER HANNA VALVES 
include solenoid, pilot, hand 
and foot operated types 
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1741 Elston Avenve 


FOR AIR « OIL ¢ WATER « OTHER FLUIDS 


EGULATING cylinder speeds or controlling fluid flow of air, oil 

or water is so simple with Hanna Flo-Set Valves . . . you need 
only turn the valve body one revolution to adjust from zero to 
full pipe capacity. Micrometer-type graduations are numbered to 
indicate the percentage of pipe capacity. Once set, the position 
can be locked to avoid accidental change. Future resetting to a 
predetermined flow requires no guesswork. 

Hanna Flo-Set Valves allow full flow in one direction—con- 
trolled flow in the opposite. Used in pairs, they regulate independ- 
ently cylinder instroke and outstroke speeds. Hanna Flo-Set 
Valves assure uniform speed, smoother action and improved per- 
formance of cushioned and non-cushioned cylinders. 

Valve sizes are 4", %”, 4%”, and %” ...a %” Jr. model, without 
graduations or locking collar, is available for light piping 
and tubing. 

Whatever your problem of precision fluid control may be—you 
will find the best answer in Hanna Flo-Set Valves—designed, built 
and guaranteed by Hanna’s 50 years of experience in hydraulics 
and pneumatics. 


WRITE FOR LITERATURE AND COMPLETE DETAILS, 
or consult your classified telephone directory or Thomas’ 


Register for your nearest Hanna representative. 


Chicago 22, Illinois 
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UNDER ALL CONDITIONS 
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POSITIVE SEALING UNDER ALL CONDITIONS LOW FRICTION INSTALLATION—is made possi- 


The MR QUAD-RING gives superior sealing in 
reciprocating, rotary, and static applications at 


pressures ranging from 0 on up 


ble because of the exclusive quadrilateral design. 
This permits much higher rotary speeds and gives 
the seal much longer life 


HIGH DENSITY INJECTION MOLDED—AIll QUAD- 
RINGS are molded by MR'’s exclusive injection 
molding process to give an exceedingly dense 
product. There are no voids to cause seal failure. 


ELIMINATES ALL SPIRAL TWIST FAILURE—This 
costly cause of O-ring failure is eliminated be 
cause the relatively square cross-section of the 


QUAD-RING will not roll 
RUBBER COMPOUNDS TO FIT APPLICATIONS 


FOUR FLEXIBLE SEALING SURFACES MR compounds are designed to give the best 


double the sealing effectiveness of the O-ring be 


gives 


possible service, using basic polymers such as 
natural or synthetic rubber, silicone or any other 
that will perform best under the specific conditions. 


cause of the exclusive seal design. It prevents 


leakage and requires less squeeze 


FOR MORE INFORMATION AND 
COPY OF THE QUAD-RING APPLICATION 
AND INSTALLATION HANDBOOK ... 


WRITE ON YOUR LETTERHEAD FOR A FREE 
s “MR FACTS FOR FILING” COVER. 
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FOR DEPENDABLE PROTECTION 


IN-LINE 
FILTER 


CAPACITIES: 
Up to 60 G.P.M. 


%"—1"—1%," and 14" (at both 


inlet and outlet). 


BY-PASS VALVE: 
Available with or without By-Pass 


Valve. 


For use with regular petroleum base 
Hydraulic Oils, Coolants, Lubricants and 
ire-resistant Hydraulic 


all types of F 


Synclinal 
SUMP TYPE 


CAPACITIES: 
5—8—10—20—30—50—75 and 
100 G.P.M. 


PIPE SIZES: 

“4-1 —-14"—1K"—2"—2)," and 3’. 
CONNECTIONS: 
Coupling—Male Nipple. 


BY-PASS VALVE: 
Not Availabie. 


For use with regular petroleum base 
Hydraulic Oils, Coolants, Lubricants, 
all types of Fire-resistant Hydraulic 
Fluids and Water. 


Fluids. 


Synclinal 
LINE TYPE 


CAPACITIES: 


5—8— 75 and 
100 G.P.M. 


PIPE SIZES: 

"amt 1 4" —1"—2"—2%" and 3”. 
BY-PASS VALVE: 
Not available. 
OPERATING PRESSURES: 
Up to 80 p.s.i. 


For use with regular petroleum base 
Oils, Coolants, 
Ww. 


Lubricants, 
Fire-resistant Hydraulic 


of 
and Water. 


QUALITY — DEPENDABILITY — EFFICIENCY 


QUALITY OF CONSTRUCTION — All units are 
constructed of the same ‘‘top-grade” materials to 
ive a. and efficient service that have made 
arvel Synclinal Filters the choice of Over 900 
Original Equipment Manufacturers. 


ECONOMY— Moderate costs are reflected in our 
streamlined production facilities which further 
enable us to offer you... 

IMMEDIATE DELIVERY 
A phone call can get your shipment on its way TODAY! 


DEGREE OF FILTRATION— Filtering media in all Marvel 
Filters is Monel wire cloth and available in mesh sizes of 
20-30-40-50-60-80-100-150 and 200. Before being fabri- 
cated into Marvel Filters, all wire cloth is subjected to 
rigid inspection at our plant. No factory rejected cloth or 
remnants are ever 


EASY TO CLEAN—AIll Marvel Filters are easily and thor- 
oughly cleaned in a matter of minutes. The result is the 
equivalent of a brand new filter, ready for another long 
period of efficient and dependable service. 


MEET J.1.C. STANDARDS 


APPLIED HYDRAULICS & PNEUMATICS 





SYNCLINAL FILTERS 


on all hydraulic and other 
low pressure circulating systems 
























Tandem 
Bonded Synclinal 
SUMP TYPE SUMP TYPE 

































CAPACITIES: 

10—20—30—50 and 75 G.P.M. par na hb ‘iene 

PIPE SIZES: boy OPM. } 
1°—14%"—1%"—2" and 2%". PIPE SIZES: . 
CONNECTIONS: ¥—1"—-14°—1%"—-2"—2" and 3”. 
Coupling—"O" Ring—Male Nipple. CONNECTIONS: 

BY-PASS VALVE: Coupling—Male Nipple 
























Available with or without By-Pass BY-PASS VALVE: ; | 
Valve. Not available. 

For use with regular petroleum base Fi ith regular petroleum base 
Hydraulic Oils, Coolants, Lubricants and Hydraulic Oils, Coolants, Lubricants, 

all types of Fire-resistant Hydraulic Fluids. all types of Fire-resistant Hydraulic 





Fluids and Water. 










Bonded 
LINE TYPE 


CAPACITIES: 
10—20—30—50 and 75 G.P.M. 






PIPE SIZES: 
"—1%"—14"—2" and 2)". 
BY-PASS VALVE: 
Availabie with or without. 


OPERATING PRESSURE: 

Up to 250 p.s.i. 

OPERATING TEMPERATURES: 
Up to 300° F. 


For use with regular petroleum base 
Hydraulic Oils, Coolants, Lubricants, 
all types of Fire-resistant Hydraulic Fluids. 













For further information— write, wire or phone 


MARVEL ENGINEERING COMPANY . 


7227 N. Hamlin Ave., Chicago 45, Illinois « Phone: JUniper 8-6023 









Please send me information on Marvel Filters as indicated. 










0 Sump Type 0 For Hydraulic Oil 
DC In-Line 0 For Coolants or Lubricants Address_ sucioctaetioenineoanainenn 
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; OC Line Type DC Fire Resistant Fluids 
| 
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O Tandem 0 For Water 
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. 7? , . SUBSCRIPTIONS in U.S. and possessi : 
An entirely new Waterman principle in A.C. Solenoid Valves $7.00, 1 oan $12.00, 2 years, Can. 


eliminates inrush current, makes pdssible fast cycling without ada: $8.00 per year. Foreign : $10.00 

overheating, minimizes wiring requirements. Specify Waterman U's tends UK. S054 ger scar 

Series 1650 Solenoid Valves for your next circuit design. pevante in Sterling to London office. 
a : , 8i rice: 75 cents. 
These valves, in %” and %” sizes, are pilot-operated poppet a ae 

type, for wider valve opening, low pressure drop. Bodies are high- ee oa of a _ 

ge — sac } . 

strength aluminum alloy, for pressures to 3000 p.s.i. Working parts adie jammy -S- yx 

are hardened and ground steel. Seating surfaces lapped together crofilms, 313 N. First Street, Ann 

for maximum leakage of 5 drops per min- Arbor, Michigan. 

ute. All working parts totally enclosed and suilthbted menttly te 


immersed in the hydraulic fluid. oe pan 
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ANCHOR INTRODUCES NEW 
DISTRIBUTOR CATALOG 


In line with its new and broader distribu 
tor policy, Anchor Coupling Co. Inc. has 
recently issued a new Catalog D-1, exclu- 
sively for distributor circulation, that covers 
the entire Anchor Reusable Hydravlic 
Coupling, Hose and Fitting line that is 
available to users through Anchor's dis 
tributor organization 

[his expanded distributor operation is de 
signed to provide a quicker, more conven 
ient service for the present and potential 
users of Anchor Couplings and Fittings 
Distributors are carrying a complete stock 
of Reusable Couplings, Hose, Adapter 
Unions, Adapters, Pipe Fittings, SAE Boss 
Fittings and SAE 4-Bolt “O” Ring Flanged 
Head Couplings that can be made quickly 
available as required by local customers, 
both as parts or in hose assemblies 

The new Distributor Catalog No. D-1 de- 
scribes Anchor's complete Reusable Cou 
pling Line for high, medium and low pres 
sure service with complete specifications, 
dimensions and assembly instructions for 
the various types of couplings. 

The following reusable coupling styles 
are to be made available through this ex 
panded distributor program 
Anchor High, Medium and Low Pressure 
Reusable Couplings for Style “C" 2-Wire 
Braid Hose and Style “F” 1-Wire Braid 
Hose 
Anchor Duloc Couplings for Style “QW 
(1-Wire Braid, Cotton Covered) and Style 
QWR” (1-Wire Braid, Rubber Covered 
Hose for Medium and Low Pressure 
Anchor Reusable Couplings for HI-BURST 
and Standard 2-Rayon Braid Hose 
Anchor ‘ ‘ype Couplings for high 
pressure, Style “C” 2-Wire Braid Hose, 
Style “CC 2-Heavy Wire Braid Hose, 
Style “CX” 3-Wire Braid Hose and for 
medium and low pressure, Style “F” 1 
Wire Braid Hose, "HI-BURST” 2-Rayon 
Braid Hose, Style “SW” Spiral Wire Suc 
tion Low Pressure Hose 
Anchor Hold-Fast Low Pressure Couplings 
for 1-Cotton Braid Hose 
Anchor 4-Bolt Split-Flange “O” Ring 
Flanged Head Clamp-Type Couplings 
Anchor High and Medium Pressure Greas« 
Hose Assemblies 
In addition, Anchor offers a complete line 
of adapters, Adapter Unions, Pipe Fittings 
and SAE Boss Fittings 
Write Anchor Coupling Co. Inc., 320 No 
Fourth St., Libertyville, Ill. for the name 
of your nearest Anchor distributor, who 
will be glad to forward a copy of this new 
Catalog D-1 at your request 
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. @ specialist in fluid power 
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FOR THE FIRST TIME... 
You'll find a new technique in 
this issue to describe hydraulic 
(or pneumatic), electrical, and 
mechanical operation. The se- 
quence charts on pages 90 and 
110 tell the story of when relays 
are actuated, what happens when 
timers time out, and how valve 
solenoids are energized, Use the 
charts with the electrical and 
fluid power circuit diagrams to 
follow machine control and 
operation. Each electrical control 
has its own column in the chart. 
Color means the control is actu- 
ated or energized. 

Though we have been using 
this method for several years in 
our own office to work out se- 
quencing, this is the first time, 
as far as we know, that it has 
been published. We hope it clari- 
fies what can be an almost im- 
possible description. Let us know 
how you like it. 





aulics & pneumatics 


FALL OUT FOR ASSEMBLY ... In the Army, that 
used to mean a vital announcement like “shoes and rain- 
coats.” But peacetime competition has changed meaning. 
To the manufacturing engineer, assembly is too often a 
synonym of bottleneck. He can make parts a lot faster 
than he can put them together. The answer: mechanization. 

The theme of this issue is Designing Machine Controls 
for Automatic Assembly. You'll find that hydraulic, pneu- 
matic and electrical controls are closely interwoven in the 
designs which are described. 

Some of the questions we've tried to answer are: Where 
are we going with assembly machines? What standardiza- 
tion can be applied to them? What are the economic con- 
siderations? Some men like Project Manager Richard 
Price of Designers for Industry in Cleveland, believe that 
automated assembly offers the American manufacturer one 
of the most direct approaches to cost reduction in this 
era of rising labor costs and increasing competition. Par- 
ticularly in industries which have already automated their 
parts production and materials handling operations, auto- 
mating product assembly remains one of the most ef- 
fective means for increasing factory efficiency and im- 
proving product uniformity and reliability. A true as- 
sembly machine is a tailor-made job, he said, and there is 
little standardization that can be applied other than in 
basic components. One word of advice for designers: study 
the manufacturing process, understand how parts function 
in the assembled product, then approach the assembly 
problem with knowledge of new advances in all fields re- 
lated to the process. 


FOREIGN AFFAIRS .. . Our Swiss correspondent did 
not submit the article, How to Decelerate a Geneva Move- 
ment, rather it tells how Leland-Detroit controlled exhaust 
flow from a fluid motor driving a heavy index table. The 
inherent speed charecteristics of a geneva movement were 
not adequate for the heavy loads, and metering was re- 
quired to avoid pressure surges. 


YOU ARE CORDIALLY INVITED ... Editors of Ap- 
pLieED Hyprautics & PNEuMATics will be standing by at 
booth 1111 at the Design Show (New York Coliseum, 
May 23-26) to discuss hydraulics, pneumatics, and the 
Cleveland Indians. Our Along-the-Aisles feature on page 
50 highlights fluids power components you'll see. 
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Pressure drop thru 
3-way N.C racer 
valve under steady 
flow conditions. In- 
let pressure 80 psig. 
Data shown as a 
range rather than as 
absolute values due 
to variables such as 
barometric pressure, 
manufacturing toler- 
ances, etc. 


Announcing 
a new and better solenoid 
valve in the } and 4 size range 
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Pressure drop thru 
both N.C. & N.O. 
sides of 4-way Pacer 
valve under steady 
flow conditions. In- 
let pressure 80 psig. 
Data shows ranges 
for each side rather 
than absolute values 
due to variables such 
as barometric pres- 
sure, manufacturing 
tolerances, etc. 


FLOW CEM FREE AR 


~ 


More life 
More speed 
More capacity 
More value 


Now you can have about three times 
more flow capacity-to-solenoid size 
than in most competitive valves. 
Needs just 7 watts of power yet mini- 
mum internal orifice size is full #”. 
The PACER has short poppet travel, 
will cycle at better than 1000 cpm 
and meets JIC specifications. Light- 
weight, cast aluminum body means 
3-way weighs just 20 ounces, 4-way 
just 28. Dust tight, liquid tight, can 
be manually actuated, has captive 
cover, is inoperative with cover re- 
moved, has integral wiring space. 
Why not test a PACER in your own 
circuit, just $18 for a 3-way, $26 fora 
PACER 4-way. Call your Ross repre- 
sentative or write for Bulletin 319. 
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R/M CAPABILITY produces 


reinforced Teflon* bearings 


« to lower friction « to resist extrusion « to resist corrosion « to eliminate contaminating lubricants 


R/M reinforced Tefion bearings are giving excellent 
service in a wide variety of industries. In the chemical 
industry, their use has greatly extended the range of 
chemicals that can be handled by a single pump — and 
lengthened the life of shafts in acid pumps. In the textile 
and food industries, they have eliminated the need for 
lubricants and the resulting contamination of materials 
in process. And in almost every application, they have 
lowered replacement costs and maintenance require- 
ments while reducing wear 


R/M reinforced Teflon bearings can be machined to 
very close tolerance. The high rate of thermal expansion 
and poor cold flow characteristics of pure “Teflon” have 
been greatly reduced with this reinforced material. 

If you have a bearing application, particularly where 
corrosion and high temperatures present a problem, or 
where normal lubricants cannot be used, R/M reinforced 
“Teflon” bearings may be the answer. Send data on 
your application. 


*Registered trademark for Du Pont fluorocarbon resins 


PACKINGS 


RAYBESTOS-MANHATTAN, INC. 
PACKING DIVISION, PASSAIC, N. J. 
MECHANICAL PACKINGS AND GASKET MATERIALS 


Circle —, 











From Oilgear Application-Engineering Files 


HOW OILGEAR “ANY-SPEED” DRIVES ON NEW PAPER MACHINE ACCURATELY CONTROL SECTION SPEEDS 
USER: West Virginia Pulp and Paper Company (Westvaco) (Builder— Beloit Iron Works, Beloit, Wisconsin) 
DATA: Systems to individually vary and accurately dividual, precision-controlled, infinitely variable in- 


control speeds on four sections of a new, 264-in., 
$25,000,000 paper machine that will produce up to speed—as selected from 2 local, and 7 remote push- 
225 tons daily of a revolutionary, patented, smooth, 
extensible kraft sheet. Machine is powered from a speed for its section within +0.25% max. variation 
block-long main lineshaft with mechanical differentials over a 50% load change at max. lineshaft speed. 
at each section. Main lineshaft speed will vary over a 3. Systems must also be: a. Compact. b. Impervious 


4:1 range—from 277 to 1107 rpm. 


REQUIREMENTS: 1. A system that, when applied to for continuous, heavy-duty, full-production paper ma- 
each of four mechanical differentials, will provide in- 





SOLUTION: Application-Engineered Oilgear Hytac* 
(hydraulic tachometer) controlled drives provide precise, 
individual speed control on each of four sections—3rd 
dryer, lst calender, 2nd calender, and winder reel of 
Westvaco’s new #3 kraft machine shown above. Draw- 
ing, above right, shows components of typical sectional 
drive. These highly accurate, compact, heavy-duty sys- 
tems have met or exceeded all originally specified require- 
ments, Examples: 1. Specified + 10% infinitely variable 
sectional speed control range exceeded by providing 
+12% in actual operation. 2. Selected speeds are main- 
tained within specified limits regardless of load change, 
3. Production speeds increased to over 2000 fpm. Im- 
portant “Oilgear-plus” features are: 1. Dual winder 
control that, with the mere flip of a control panel switch, 
converts winder drive from speed-controlled to tension- 
controlled... . speed control prevents tearing the tail 
strip when starting a new core, while tension control 
provides good roll quality at full sheet width. 2. Cush- 
ioned, controlled acceleration and deceleration. 3, Posi- 
tive overload protection. 4. Pressure and flood lubrica- 
tion with continuous power fluid filtration. 


OPERATION: Fivid from master tach (A) gives section drive speed command 
to control on pump (D). Slave tach (B) feeds back a flow signal proportional 
to actual section drive speed. When main lineshoft speed is increased or 
decreased, fluid flow from master tach (A) automatically increases or 
decreases to command section drive to follow lineshaft speed change. 
Through local or remote pushbutton stations connected to electric pilot 
motor (A,) on master tach (A), operator can increase or decrease speed 
of each Hytac section infinitely up to 12% of prevailing lineshaft speed. 


A second Westvaco kraft machine will have an Appli- 
cation-Engineered Oilgear Controlled Motion System to 
cover a 10:1 lineshaft speed range, and a wider sectional 
speed range adjustment. 
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to moisture and daily high-pressure “wash-down.” 
c. Thrifty on electrical power input. d. Trouble-free 
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**HYTAC” Systems—An Oilgear Trademark 















Left: Oilgear Sectional Drive Pump 
(D) with integral reservoir. Right; 
Oilgear Sectional Drive Motor (C) 
with direct-connected Hytac slave 
(B) to left. 







Fluid Power drives and controls were selected after three years 
of development on this process and machine—from a 2-in. table 
model, through a 15-in. laboratory model and 60-in. pilot model, 
Conventional variable speed drives could not provide the sec- 
tional speed control required. “‘Equipped with the most advanced 
precision controls known to the industry ...’’—is the statement 
Westvaco has made concerning their new #3 machine. 











.»+ for the lowest cost per year—it's Oilgear! 






For similar practical solutions to YOUR linear or rotary Controlled- 
Motion problems, call the factory-trained Oilgear Application- 
Engineer in your vicinity. Or write, stating your specific require- 
ments, directly to... 


THE OILGEAR COMPANY 
Application-Engineered Controlled Motion Systems 
1564 WEST PIERCE STREET «© MILWAUKEE 4, WISCONSIN 




















Another New Westinghouse 
AIR CIRCUITRY Component 


(One of 30) 


The lightweight 


FLEXAIR® 
Valve 


Provides effortless control. Position 
of the handle controls air pressure. 
Pressure is graduated between zero 
and .wnaximum and automatically 
maintained. A light touch of the han- 
dle controls one, two or three outlets, 
separately or simultaneously. 

The FLEXAIR Valve is only one 
of a growing list of interesting new 
AIR CIRCUITRY Components. 
Westinghouse AIR CIRCUITRY 
eliminates operator fatigue and errors 
in manual or semi-automatic oper- 
ations and serves in completely auto- 
matic installations. 


AIR CIRCUITRY... 
FOR TROUBLE-FREE AUTOMATION 


Air Circuitry is the application of 
pneumatic control systems to your 
industrial production operations. 

Air circuits are safe, economical 
and precise and are used to solve the 
most rigorous and complex control 
problems in industry. 

Our engineers, backed by 90 years 
of experience, can help you boost pro- 
duction and cut costs in your plant. 


AIR CIRCUITRY means trouble-free automation 


For more information, ask for Catalog A4-72.03. 


See the Yellow Pages under Cylinders for the Name of Your Loca/ Distributor, 
or refer to Sweet's Catalog, Product Design File. 


LETTERS 


to the editor 


Address your letters to: Editor, APPLIED 
Hyprautics & Pneumatics Macazine, 
812 Huron Rd., Cleveland 15, Ohio. 


Needs Liquid Spring 
Information 


TO THE EDITOR: 


Could you advise me whether 
you have published any articles 
or design data on liquid springs? 
Either a reprint or the date of 
your magazine in which the ar- 
ticle appeared would be very help- 
ful. 

Ricnarp THOMPSON 
Design Engineer 
Bendix-Pacific Div. 
Bendix Aviation Corp. 
North Hollywood, Calif. 


We've sent you a copy of the ar- 
ticle “Design of Liquid Spring 
Shock Absorbers for Landing 
Gear” by Edward Mucha from the 
March 1959 issue. We have also 
referred you to an expert who 
should be able to give you a 
wealth of information on liquid 
spring design and application. 


More on Variable 
Area Cylinder 


TO THE EDITOR: 


Will you please send any ad- 
ditional material you have on the 
variable area cylinder described 
in your December article “Rapid 
Approach With Variable Area 
Cylinder”. 

ARTHUR GREENE 


Elgood Hydraulics Corp 
Brooklyn, N. Y. 


Vame of the manufacturer who 
supplied information for this ar- 
ticle has been sent. 


Information on 
Wheel-Mounted Motor 


TO THE EDITOR: 


I am an engineering student at 
Loughborough College and am 
seeking information about a hy- 
draulically driven motor that can 
be mounted inside a wheel. 

The specification of the wheel 
is 16-in. diameter and able to give 





CR) WESTINGHOUSE AIR BRAKE COMPANY a thrust of 150 to 2000 lb with 


INDUSTRIAL PRODUCTS DIVISION, WILMERDING, PENNSYLVANIA Continued on page 14 
‘ircle 176 on Time-Saver Card 
12 APPLIED HYDRAULICS & PNEUMATICS 





THE KEY 

TO A 
DEPENDABLE 
SYSTEM! 


HYDRAULIC HOSE ASSEMBLIES 


EASTMAN 
designs complete 
hydraulic operation 
for SCHRAMM 
Rotadrill 


=i 


Valves mounted in three convenient banks for each outrigger, 
forward and reverse rotation of motor, slow down 
speed, rapid down speed and for breakout cylinder. 


i 


PERMANENTLY ATTACHED COUPLINGS 
for 1, 2, and 3 wire braid rubber cover hose 


The cooperation of EASTMAN Engineering was enlisted in making the 
operation of this truck-mounted Schramm Rotadrill completely hydraulic. 


Hydraulic power is delivered through EASTMAN Hydraulic Hose 
Assemblies to: 
1. Three-Speed Reversible Rotation Head: Standard speeds—44, 65 and 
120 r.p.m. with 26,500 inch pounds torque. 2. Cylinders controlling down 
feed, rapid feed and slow feed. 3. Controls for raising and lowering of mast. 
4. Breakout Cylinder. 5. Hydraulic Winch and Hook. 6. Three Outriggers. 


Dependable field service is assured through EASTMAN Two-Wire 
Braid High Pressure Hose with Permanently Attached Couplings 
providing a bond stronger than the hose itself. 


Efficient power delivery through the extensive, multiple circuits of this 
rock-drilling rig is obtained through EASTMAN designed permanently 
attached hose assemblies which insure longer life and lower cost. 


REUSABLE COUPLINGS 
for fabric cover hose 


REUSABLE COUPLINGS 
for rubber cover hose 


CLAMP COUPLINGS 
for 1, 2, and 3 wire braid rubber cover hose 


ENGINEERED FOR ENGINEERS BY ENGINEERS 


Let EASTMAN Engineering assist you in planning the initial layout of 
your hydraulic system—for most efficient power delivery and lowest cost. 


Eastma MANUFACTURING COMPANY 
Dept. AH-5, MANITOWOC, WISCONSIN 


May, 1960 ‘ircle 59 on Time-Saver ‘are 


Write today for 
Bulletin 100 and 
200 on EASTMAN 
High, Medium and 
Low Pressure 
Hydraulic Hose 
Assemblies. 

















FORMING. ETC 


3% Times Faster ram approach 
and return!—with new two-stage 
hi-pressure hydraulic pump! 


@ DELIVERS FROM 2.6 GPM @ 100 PSI, 1.75 GPM @ 500 PSI, 80 
CU.IN. (MIN. @ 1000 PSI TO 50 CU.IN. MIN. @ 10,000 PSI! 


@ COMPACT: WEIGHS ONLY 45 LBS.; ONLY 17%" HIGH! 


Imagine the cime you can save! . . . when your rams move to and from work 34 
times faster! . . . and up to 7 times faster between 150 and 500 PSI! That's what 
you save with the new OTC “Vanguard” complete pumping unit, as compared 
to any other single two-stage, hi-pressure unit of comparable size. 


All wearing parts are made 
of finest tool steel, heat- 
treated and ground and 
lapped to assure efficiency 
and long life. 

A variety of valves, controls 
and accessories are available. 
Here is a new and revolu- 
tionary product! Your 
interest in reading this far 
is well founded. 


; For complete information, 
a contact your OTC distribu- 


PRESSURE o* tor .. . or write: 
PRECISION HYDRAULICS DIVISION 


OWATONNA TOOL COMPANY 


710 CEDAR STREET OWATONNA, MINNESOTA 


speeds from 0 to 100 rpm. The 
load is to be 2 British tons. 


Rosert Lece 
Loughborough, England 


We have sent the name of an Amer- 
ican manufacturer who makes a 
wheel with integral fluid motor. 
We have also sent the name of a 
British manufacturer of fluid mo- 
tors which might be adapted to 
integral wheel design. Enclosed 
is the article “Fluid Motor in 
Drive Wheels Simplifies Tractor 
Design.” 


Valve for Small Flow Control 
rO THE EDITOR: 


We are interested in locating 
a possible supplier of variable, 
pressure-compensating flow control 
valves for an approximate range of 
005 to .S gpm. We would appre- 
ciate any assistance you may be 
able to furnish. 

R. Papoutsy 
Engineering Dept 


Pope Machinery Corp 
Haverhill, Mass. 


Hydraulic Vibrator 
TO THE EDITOR: 

We would be very much obliged 
if you would send us information 
about the hydraulic vibrator which 
appeared in the November 1959 
issue. 


BELA 


San Sebastian, Spain 


This vibrator was designed as 
a display for an industrial exhibi- 
tion which was reported in that 
issue. We have sent the name of 
the manufacturer who designed it. 


Seeks Unloading Valve 
TO THE EDITOR: 


Up to now we have been un- 
able to find any supplier of a hy- 
draulic unloading valve, working 
pressure 350 psi, differential pres- 
sure 10% maximum. It should be 
pilot operated with a separate hy- 
draulic piston. Pump pressure has 
to drop from 350 psi to 0 psi. 

R. Wacner 

Chief Designer 
Johnson & Co. 
Montreal, Canada 
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Hoses lined with TEFLON® 
handle all corrosive hydraulic fluids 


offers complete resistance to virtually all chemicals en- 


A new commercial transport plane uses hose lined with 
TEFLON fluorocarbon resins for utmost reliability. Shown 
above (at right) are hose lines to the hydraulic anti-skid 
brake system operating at 1,750 psi. In addition to these 
fluid power lines, the illustrations at left show other hoses 
handling oils and fuel at temperatures to 200°F. and pres- 
sures up to 3,000 psi. 

In each of these applications, hose lined with Du Pont 
TEFLON makes possible space savings by the use of smaller 
outside diameter, flexible hose to handle the high pres- 
sures involved. 

For the entire spectrum of hydraulic and pneumatic 
hose applications, hose lined with Du Pont TEFLON resins 


TEFLON® 


countered . . . exceptional durability under continuous 
flexing, including torque stress and vibration. TEFLON TFE 
resins are rated for continuous use up to 500°F. 

New constructions especially for industrial applications 
include fiber reinforcements, elastomeric coverings, con- 
voluted tubing of TEFLON for greater flexibility, and a vari- 
ety of industrial couplings. For more information, consult 
your hose supplier, or write to: E. I. du Pont de Nemours 
& Co. (Inc.), Polychemicals Department T-3-5, Room 
2526, Nemours Building, Wilmington 98, Delaware. 


In Canada: Du Pont of Canada Limited, P. O. Box 660, 
Montreal, Quebec. 


TEFLON is Du Pont's registered trademark for its family of 
fluorocarbon resins, including TFE (tetrafluoroethylene) 
resins and FEP ( fluorinated ethylene propylene) resin. 


FLUOROCARBON RESINS 


HEMISTRY 
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with easy-to-use EAGLE 
CYCL-FLEX reset timers 


A highly accurate and dependable easy-to-use timer, de- 
signed for mounting in control panels. Sealed dial protects 
timer when exposed to oil and dust conditions. Timer 
switches control four load circuits. Interlocking contacts 


are provided without the use of auxiliary relays. Synchronous 


motor drive insures accurate timing. 
WRITE for descriptive Bulletin 120. Address Dept. 


AH-560 
EAGLE HAS 24 TYPES TIME-COUNT CONTROLS 


— 


(eT 


aN 


Multi-Circuit Step Switch 


Dial Timers and 
Timers 


Counters 


SOCCER Ee eee eee 
PPP PPP PCP) 
SOCCER SESE E EEE EE Se 


< SIGNAL COMPANY 


= .»§ MOLINE, ILLINOIS 
weer 
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FLUID 
POWER 
FORUM 


Each month APPLIED HYDRAU- 
LICS & PNEUMATICS surveys 
readers for their experiences and 
opinions in fluid power design. 


@ How do you decide when to 
use a heat exchanger on your 
equipment? How do you determine 
its size? What problems have you 
had with heat exchangers? 


My background in the environ- 
mental testing of electrohydrau- 
lic servovalves demanded that I 
be familiar with heat exchangers 
and their functions. The informa- 
tion below is quite general and 
is only intended to be a help 
rather than a rule in selecting a 
heat exchanger for a particular 
application. 

In the field of electrohydrau- 
lic servovalve manufacturing, a 
rigid control of all prototype 
fabrication, evaluation, and qual- 
ification test programs must be 
maintained. Correlation in test 
results from test stand to test 
stand and also from vendor to 
customer cannot be overlooked. 
One area of major concern to all 
servovalve manufacturers is the 
maintenance of a fairly constant 
oil temperature. 

In determining the approxi- 
mate size of the proper heat ex- 
changer to be used, it is neces- 
sary to take into account the 
following: 

q— Heat transferred (BTU/hr) 

\— Approximate surface area (sq ft) 

U— Overall heat transfer coefficient 

(BTU/hr/sq ft/°F) 
Log Mean Temperature 
Difference (°F) 
q=UAT 
q= (BTU/hr) =lb/hr x specific heat 
x differential T 

As a rule-of-thumb in selecting 
a heat exchanger, it may be as- 
sumed that the heat extracted 
from a hot fluid is approxi- 
mately equal to the heat ab- 
sorbed by the cold fluid. There- 
fore, for most practical purposes 
we may equate the cooling gq 


Continued on page /8 
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- MOLLINGER 
, 7 DRY 
+- FILTER SPECIALISTS 


FOR 39 YEARS ALL NEW 
DESIGN 

AT A NEW 

LOW PRICE 


FILTERS 
for Sump Pumps 
and hydraulically 


operated equipment 


DOLLINGER SUMP FILTERS are priced 
lower than competitors’ filters for the simple reason 
they have been specifically designed for your needs. 
Leading hydraulic equipment manufacturers have 
aS TAYE W DOLLINGER already standardized on these filters for their prod- 
ucts. Exclusive radial fin design permits larger filter 
<FILTER} aa HCVERS! «HYDRAULIC FILTERS © ELECTROSTATIC capacity in smaller area. Mesh screen supplied in 60 
fabs jeu Mid ita; or 100 GPM. Get complet detail write fr Samp 

PRESSURE FILTERS » AUTOMATIC VENTILATION Filter Bulletin 330. Dollinger Corporation, 

FILTERS Centre Park, Rochester 3, N.Y. 


reericiomerea 
iss 
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foe pein a 
Page sets the stage fee, 


(BTU/hr) to the heating q 
(BTU/hr) and solve for either 
a specific heat, fluid flow rate 
or temperature. 

There are many more factors 


oe to be studied, including maxi- 
mum allowable pressure drop, 
viscosity of the specific fluid, 


and cooling efficiency. 

li leatt Some of the problems arising 
wD ER of U, V, from poor selection of a heat ex- 
Cup and Flange packings including changer are: (1) corrosion, (2) 
rubber impregnated, resin impreg- inaccessibility for cleaning, (3) 
nated or silicone coated : restricted flow, (4) incompatibil- 

m ity with various fluids, (5) in- 

for pipes rus On from —65° F. to sufficient pressure rating, (6) 
225° F. mounting restrictions. 

Tuomas F. Krucer 


have low coefficient of friction Design Engineer 
Servotronics, Inc. 
do not readily cold flow Buffalo, New York 


@ What is your practice in install- 


for use from ounces to thousands . 
of ~ ling air pressure regulators? One 
pounds psi ; for each cylinder? One for the 


whole machine? What are your 


will not score or abrade é; 
reasons for this? How does it help 


you maintain better pressure con- 


me : trol? What problems do you have 


adaptable fo a wide range of oper- wh precsemve reguiators! 
ating conditions 
We install one regulator near 


can be stored indefinitely , the point of usage. ane oon 
1is 


tanks feed this one regulator. 
gives better moisture control, and 
we have serious moisture prob- 
lems. The regulator is more acces- 
sible for adjustment at the usage 
point. Using one regulator lowers 
the initial cost. We have no prob- 
Specify PAGE Packings lems with the regulators them- 
ses @ 
selves. 
’ D. STopparp 
and benefit from the full cooperation and , Design Engineer 
facilities of an organization with nearly a ~~ International Business Machines 
century of experience. Page has a com- : \ San Jose, California 
plete line of packings made from various Ae 
leathers, with special impregnations to i .— ' It depends on the application. 
meet a wide range of applications. Stand- #2) 7 x ; a If control is not critical, we gen- 
of synthetic mane pag available. (3 erally use one regulator for the 
0 C 0 ; P . ~~ “Kes . . 
rite for your copy of the Page Packing =a entire machine, but if we have 
Manual ... or if you have a problem let Ls \ , ‘ . 
; j . several cylinders performing dif- 
us make recommendations. se . 

Cie ferent types of work (such as feed 
and clamp) we frequently find it 
best to use a regulator for each 
cylinder. This certainly gives a 

PAGE BELTING COMPANY Se Ce ee 
cylinder size is not so critical. 
established 1868 e is not so critical 


Federal Mogul Corp. 
Concord — New Hampshire s F. DeWeese 
“ngineer 


Page Packings — engineered to do a better job St. Johns, Michigan 
e 124 on Time-Saver Card 
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It stretches way out for a hearty bite, digs deep and unloads high 

over a truck side. Hydraulics give this versatile backhoe its sure- 

footed stance, swivel-hipped performance, accurate bucket and 

boom control. In many of these mobile rigs, a Webster JD hydrau- 

lic pump powers the action — in up to seven separate cylinders! 

Not an unusual assignment — for the JD series has an uncanny 

ability to handle demanding jobs with speed, sureness and excep- 

Webster hyd raulics tional dependability. That’s why you find them on a wide range 
of industrial, agricultural and construction machines .. . in pressure 


“ “ 
m uscle a lubricating, oil circulating and lift systems. 


board ng house Webster JD positive ieplacement, gear-type pumps are avail- 

able in 5 sizes — from 5 to 23 gpm — with pressures to 2000 psi, 

reach > ae speeds to 2400 rpm. Drive is direct, gear or belt. Side porting 
standard, end optional. Compact design fits into tight corners 

Need help in a specific hydraulic application? A specially trained 

Webster hydraulics engineer is ready to assist you. Write for action! 


OIL HYDRAULICS DIVISION 
ww89©! 
WEBSTER ii ELECTRIC 
A 

me RACINE -wis 


JD SERIES POSITIVE 
DISPLACEMENT GEAR-TYPE 
send for complete 
enoctasiat 
nce and 
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National -noer for 


Call Yor" ations BNE 


App 


engineering help 
fast delivery 
uniform quality 
special compounds 


on ©) -Rings 


National's District Field Offices give you fast service on O-Ring 
engineering problems and O-Ring procurement. You talk with seasoned 
field engineers equipped with the latest O-Ring information and backed 
up by the plants of one of America’s largest sealing products manufac- 
turers. National O-Rings are precision-made, uniform in quality, specified 
and used by leading equipment manufacturers across America. 


NATIONAL SEAL 


Division, Federal-Mogul-Bower Bearings, Inc. 
General Offices: Redwood City, California 
Plants: Van Wert, Ohio; Redwood City and Downey, California 


CALL YOUR NATIONAL FIELD ENGINEER 

Atlanta 6, Georgia: George W. Smith Company, 394 Williams St., N.W., JAckson 3-7140; Chicage (Franklin Park) ilineis: 
10013 West Grand Ave., Gladstone 5-4420; Cleveland 18, Ohie: 210 Heights Rockefeller Bidg., 3091 Mayfield Road at 
Lee, YEllowstone 2-2720; Dallas 19, Texas: Benson Engineering Company, 2514 West Mockingbird Lane, Fleetwood 
2-7541; Detroit 27, Michigan: 13836 Puritan Avenue, VErmont 6-1909; Indianapolis 5, Indiana: 2802 N. Delaware St., 
WAlnut 3-1535; Kansas City (Prairie Village) Kansas: Benson Engineering Co., 2902 West 72nd Terrace, ENdicott 
2-2843; Les Angeles (Downey) California: 11634 Patton Road, TOpaz 2-163; Milwaukee 4, Wiscensin: 647 W. Virginia 
Street, BRoadway 1-3234; Red Bank, New Jersey: 16 Spring Street, SHadyside 7-3242; Wichita, Kansas: Benson 
Engineering Company, 519 So. Broadway, AMhurst 2-6971 
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New Design Catalog for Original Equipment 
Manufacturers Presents the Most Complete Line of 
Hose and Fittings, Adapters, Self-Sealing Couplings 


Hese and Fitting Section— 
information on 24 hose 
types with reusable fit- 
tings for pressures up to 
5000 psi. for use with 
hydraulic, air, ube and 
fuel oils, LP-Gas, water, 
steam, chemicals and 
refrigerants. 


Adapter Section —O.D. tube 
and dosh sizes are cross- 
referenced to J. |. C., 
S. A. E, P. T. T., pipe 
ond straight thread boss 
(O-ring) ends. Includes 
45° and 90° elbows, 
tees, crosses, union 
swivels, reducers, bulk- 
head adopters, cops. 


Self- Sealing Coupling Section 
—Covers variety of 
standard Self-Sealing 
Couplings, as well as 
Aeroquip's ability to 
adapt couplings to spe- 
ciol requirements. Push- 
pull and screw types, 
wing or hex nut, mount- 
ing flanges. 


Hose Assembly 

Section —Lists power and 
hand equipment oavail- 
able to facilitate as- 
sembly of Aeroquip Hose 
and Reusable Fittings. 


Design Engineers—here's valuable information to help you solve any fluid piping problem 


Your FREE copy of Aeroquip’s new 140-page design 
catalog is ready. Here, in handy form, is the most 
up-to-date information available to help you save 
time and money in the design, development and 
manufacture of fluid systems. 

Aeroquip’s new fluid system design catalog is divided 
into four sections; Hose and Fittings, Adapters, Self- 
Sealing Couplings and Hose Assembly Equipment. 


Each section contains complete engineering data plus 
full design information to help you solve just about 
any fluid piping problem. The catalog is fully illus- 
trated and has complete specifications covering the 
complete line of products made by Aeroquip for fluid 
piping systems. Here is comprehensive design informa- 
tion you will want to have at your finger tips at all 
times—and it's yours free. Just mail the coupon below. 


See Aeroquip Products on Display at the Design Engineering Show in New York, May 23-26, Booths 1809 and 1908. 


Aeroquip Corporation, Jackson, Michigan 


Please send me a free copy of Aeroquip’s new Design 


Catalog for Original Equipment Manufacturers 


Nome_ 





OE 








Compony 
Address _ 
City 
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PRECISION SEALS 


engineered to your product 


CUT CosTs 




















————— 


Problem Solving is a common occurrence at Precision. 

One was the development of a universal compound for 
automatic transmissions and power steering systems. 

The Solution—Precision Compound No. 6767—provided an 

“©” Ring with these characteristics. Suitable for all transmission 
fluids . . . long life over a temperature range of —40F to 300F ... 
excellent resistance to cracking . . . low volume change— 
particularly type “A” . . . low compression set. . . high modulus. 
Precision creative research has reduced costs by producing 

the right “O” Ring for many manufacturers. You can benefit too, 
for the services of a Precision engineer are available to help 
you obtain the right product design and the right 

“©” Ring for it. Write or phone for his services today. 


recision Rubber Products Corporation 
"O” Ring and Dyna-seal Specialists 


Dept. 1, Oakridge Drive, Dayton 7, Ohio Canadian plant at: Ste. Tharése de Biainville, Québec 
22 rele n Time-Saver Card ‘ircle — 
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Here is power cylinder engineering when you need it! 


ca ia 


a 






At Anker-Holth we are used 
to hurry-up calls. 


We are used to tough problems 
Tay o)al-10aat-)elemr- ale mah uele-lelile 
power cylinder design. 


We are used to devoting time 
and study to a proposal 
even if no assurance 

of an order is there. 


In most cases we can have a 
factory trained expert in cylinder 
design at your plant within hours 
from the time you call us — no 
matter where you are located 

or what your needs are 





Anker-Holth service is as close 
as your telephone. Phone 
Port Huron, YUkon 5-7181., 


Users of standard cylinders: 
a ialemelepar-lelelelm@alsL(-eale)iim: 

nine complete lines —the most 
diversified selection anywhere. 


™)ANKER®HOLTH 2=== 


The Weliman Engineering Co. 

DIVISION, THE McDOWELL-WELLMAN COMPANIES 2723 Connor St., Port Huron, Mich., U.S.A. 
Please send me more information 
about Anker-Holth Cylinders 





Name 


| 7, dt 
==) eee <= j Le ‘i rite 





Company 
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about fluid power 


Air-Water Circuit Tests Castings 


at 12,100 psi 


A 


OPERATOR OPENS AIR VALVE to provide immediate hydraulic pressure. At left 


is @ special test stand for small castings. 


Over half the customers of 
Philadelphia Bronze & Brass Corp. 
specify that their castings be 
hydrostatically tested at average 
pressures to 5000 psi. Few found- 
ries test above 150 psi on a pro- 
duction basis. 

The firm uses a double-acting, 
air-driven, hydraulic pump 
(booster), a universal clamping 
table, and a high-pressure test 
stand. The booster converts 90-psi 
air pressure to hydraulic pressure 
from 50 to 12,100 psi. Castings 
over 14” are clamped to the uni- 


versal table. Flexible hoses feed 
it. The smaller castings are put 
on the rubber-cushioned, | steel, 
bottom plate of the test stand. 
Water enters the casting through 
this bottom plate. A 50-ton hy- 
draulic jack is connected to the 
steel upper plate. The plate is 
lowered on its guide rods, and 
the jack clamps it. The system 
handles 30 castings per hour. 
The booster also rupture-tests 
tube assemblies, and supplies 500 


psi to a large impregnation tank. 
vvv 


Computer-Con- 
trolled Hydraulics 
Regulates Turbine 


An electrohydraulic control sys- 
tem developed by General Elec- 
tric’s Medium Steam Turbine, 
Generator, and Gear Dept., has 
ten times the speed, and four 
times the sensitivity of mechani- 
cal controls. The system’s early 
uses will be in industries which 
need power generation and proc- 
ess steam. The tachometer senses 
turbine speed, and the pressure 
transducer senses extraction steam 
pressure. The solid state analog 
computer commands hydraulic 
valves. The valves control cylin- 
ders, which operate the turbine 
valves. Fire-resistant fluid is used. 
First installation is on a 12,500-kw 
extraction, condensing unit, with 
600-psi inlet pressure, and 200-psi 
extraction pressure. vv¥ 


Accumulator Group 
Meets in Paris 


Delegates of accumulator man- 
ufacturers in the United States, 
England, France, West Germany, 
and Holland met recently in Paris. 
They exchanged new ideas on 
application, manufacturing, and 
marketing. Host and chairman 
Jacques Mercier of the Olear- 
France Co., Neuilly, France, 
guided the tour of plants. The 
delegates saw rubber manufactur- 
ing, and developments in com- 
pounding rubber for bladder accu- 
mulators. Among the problems 
they studied were those of supply- 
ing accumulators to European in- 
dustry. They recommended ways 


Continued on page 26 
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Compare what the PDQ WILL DO... 
Compare the PDQ PRICE... 


LLL OL 








a 2” valve that 
will do a %4” valve job 
at a %” valve price 








What will the PDQ do? It will do a 34” valve job. It has faster response time and 
greater capacity than valves twice its size and four times its weight. To repack you 
simply replace 2 self-contained units in less than a minute. You can change 

valves on the line in less than 30 seconds 


Will the PDQ last? The PDQ has a short stroke, and a light but rugged aluminum 
construction with built-in wear compensation. Anticipated valve life ‘is conservatively 


oy Speed and Capacity estimated at 35 million cycles on most applications this is years of 


trouble-free service. Coil (properly applied) is unconditionally guaranteed for the 





life of the valve 
v | Price and Quality How about the price? The PDQ is a 42” valve at a 34” valve price. Write us today 
G 7] yy . 
Le A, Ly 
/ 


HUNT VALVE COMPANY + SALEM, OHIO, U.S.A 


V 
HUNT bal Quick-As-Wink riz & HyoRauLic CONTROL VALVES 


Z of reducing accumulator mainte- 


S HA T T 3 R €7 UA R D nance. Panel discussions concerned 

7” new products. Attending from the 
United States was Seymour Gar- 
rett, assistant manager, product 


sales, Greer Hydraulics, Inc., 
Jamaica, N. Y. Other firms repre- 


now standard on sented were Fawcett Preston Co.., 


M/P Filters Bromborough, England; Robert 
Bosch Co., 


Stuttgart, Germany. 


A safety feature 


and Van Rietschoten & Houvens., 


and Lubricators Holland. vvy 





Eliminates the “‘burst 


hazerd 


Contains all fraqments and 
parts including drain cock 


when burst occu 
Resists damage by impact 


Retains vi sibility advantage 


Any transparent filter or lubricator bowl used in a compressed air 


HYDRAULIC CYLINDER OPERATES 
HANDWHEEL of globe valve. The test 
rig opened and closed the valve 22,027 
times in 46 hours—an average of 440 
operations per hour. Prior to the intro- 
» 8 . ° ducti f the Karbat Ive last 
To eliminate this hazard M/P now supplies the Shatter-Guard as he do ceited & tx Uk Eine al 

es : National Carbon Co., Div. Union Car- 
a standard part of every Visi-Bow! unit. Only M/P transparent bide Corp. 


system may be weakened by impact, heat or chemical attack. The 


eventual burst frequently scatters parts and fragments violently. 





bowls ore as safe as metal bow!s. 


A brochure outlining bowl-breakage causes and describing M/P Electronic Micro- 
Field Conversion Kits is available. Consult your local representative Hardness Tester 
or M/P for complete information. Added to Lab 


An electronic micro-hardness 
tester has been added to the la- 
q NEW AIR CYLINDER LUBRICATOR boratory of the Minnesota Rub- 


For application in the M/P Down-Stream ber Co. According to president 


Circuit —a new M/P concept which as- . a 
uses callable tubefestion of even the | Robert W. Carlson the tester can 
smallest cylinders. detect minute variations in the 


HYDRO-JECTOR > hardness of rubber parts. It is 


The M/P automatic drain valve that can very reliable because it elimin- 
be installed in the bottom drain port of : 

ony compressed air filter, drain leg or ates much human error. 

surge tank. It is possible to check hardness 


of extremely small parts, parts 
with very thin cross-sections, and 


MASTER PNEUMATIC, INC. parts with irregular shapes. The 


20430 SHERWOOD « DETROIT 34, MICHIGAN ¢ Phone: TWinbrook 3-7070 production of rubber can be more 








Continued on page 30 
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10,000 CONFIGURATIONS — 
EACH WITH 10,000 SPEEDS! 


Choose from thousands of different shapes, sizes, attitudes, mountings, horsepowers, enclosures, 
ungeared or geared combinations—choose the U.S. VARIDRIVE MOTOR that exactly fits your 
application! U.S. introduced the first self-contained a.c. motorized variable speed drive for industry 
-in 1932! Ever since, U.S. design engineers have been developing new Varidrives to combine new 
characteristics ... new controls, too: Manual, mechanical, electrical remote control, and automatic 
control. Ratings available: % to 75 h.p. (Send for free 16-page color Varidrive Bulletin, No. F-1797.) 


For your variable speed application, specify: 


U.S.VARIDRIVE motors 


SMALLEST VARIORIVE 
14 TO 1 HP. 
WITH HAND CONTROL ASSEMBLY 


VARIDRIVE 
WITH INTEGRAL GEARING, MOTOR 
AND TAKE-OFF SHAFT SAME SIDE 












: iN S _ U.S. ELECTRICAL MOTORS INC. 
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1) PYDRAU 









Monsanto 















high hydraulic operating 
costs in hazardous installations 


Over 500 million machine hours of 
operation proves the SAFETY, ECON- 
OMY and RELIABILITY of Pydraul fire- 
resistant fluids in hydraulic systems of 
all types. 
Prevent hazard with double-action 
fire resistance! Pydraul straight- 
synthetic fluids will not flash or ignite 
in active contact with ignition sources— 
not even when sprayed through a 
6000°F. oxyacetylene torch flame 
(AMS-3150B, 4.9.3.2, and MIL-F- 
7100). Eliminates worry about explo- 
sions or disastrous fire due to ruptured 
lines or leakage on hot equipment. And 
Pydraul protects a second way... 
doesn’t evaporate to leave a flammable 
residue that could be ignited after a 
leak or line break. 
Prevent high maintenans costs 
with Pydraul preventive maintenance 
protection. Pydraul lubricates like a 
premium-grade petroleum oil, and has 
much greater stability than any water- 
based fluid. Pydraul is 100% synthetic 
.. contains no water to cause chronic 


The one sure way to reduce 








maintenance troubles. Pydraul doesn’t 
wear out in use; doesn’t sludge, to clog 
filters, strainers or orifices; doesn’t cor- 
rode metals; doesn’t cause rusting. 
Pydraul F-9, A-200 and 625 operate to 
300°F. with low vapor pressure. 

Many users report they’ve never had a 
bearing fail since switching to Pydraul. 
Pumps and valves have been in service 
for eight years without changing. 
Prevent erratic production... by con- 
verting to stable Pydraul. One major 
manufacturer made a careful full-year 
comparison of Pydraul and a water- 
glycol fluid ...in identical die-casting 
machines making the same part. 
Pydraul cut down-time adjustments per 
machine from 49 to only 6 and reduced 
annual maintenance costs by 67.4%! 
Production rates went up, to give even 
greater savings. 


If you now use any water-based fluid, 
Pydraul can lower your maintenance 
costs, increase your production reli- 
ability... with these preventive mainte- 
nance properties: ® better lubricity un- 
der heavy loads @ better oxidative 
stability @ better thermal stability 
e better foaming resistance ® lower 
vapor pressure © compatibility with 
oils, greases. 


CONVERSION to Pydraul is simple and inexpensive. Choose from these 
Pydraul straight synthetics to meet your needs: 


PYDRAUL 150 


Light-weight fluid for 
outdoor use. Operates 
in 0° F. weather. 


PYDRAUL A-2 


Medium-weight 

fluids for standard 
indoor industrial 
hydraulics. Top 
performance. Pydraul 
A-200 is new, low-cost 
straight synthetic. 








Pydraul fluids give you the fire protection you need... 


PYDRAUL 625 


Heavy-weight fluid 
for heavy-duty 
applications. Designed 
for pumps demanding 
high viscosity fluid 
(800-1000 SUS). 


PYDRAUL 60 


Low-viscosity fluid for 

precision equipment or 
very low temperatures 
—down to minus 20° F. 


PYDRAUL AC 


Air compressor 
lubricant that prevents 
carbon build-up on 
valves, protects against 
fires and explosions. 








without the penalty 


of excessive maintenance costs 


Please send me these new 
brochures: 

“Know Your Fire Hazards” 
“Preventive Maintenance 
in Fire-Resistant Hydrau- 
lics”’ 

Technical literature on Py- 
drauvl F-9( ), A-200( ), 
625( ),150( ),60( ), 
AC ( 


) 





Monsanto Chemical Company, Organic Chemicals Division 
Industrial Fluids Department, St. Lovis 66, Missouri 
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FOR THE BEST IN HEAT TRANSFER PERFORMANCE 


Yales ~Conervtcran 


FIXED 
(=) 8) i 2) = 


STAINLESS STEEL 


HEAT ee 


FOR 


= 


ORROSIV 
e S| 





Jules -llmnerican 
FIXED 
=15) ‘ia 


HEAT EXCHANGERS 
FOR BROADEST HEAT TRANSFER APF 


jed Dattle 


ve meli 





Yales- llmnervivar 
=a feii. |= ecelel Mitte 
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FOR ALL TYPES AND 
ENGINE APP 


Y-A Engineers are always available to assist in the most practical and economical 
solution for your heat transfer problems in heating or cooling applications. 


Over 75 years of service to in ustry 





HEAT TRANSFER DIVISION 


Yaler- Clmervticare 


MACHINE COMPANY 
e 173 on Time-Sa 








705 4th St. BELOIT, WISCONSIN 


ver Card 
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closely controlled, so there is less 
variation in the physical charac- 
teristics of the product. This is 
important when the production 
run requires milling of many 
batches of rubber. vvv 


HYDRAULIC POWER FEEDS the head 
of this drill, coredrill, counterbore, cham- 
fer, and reaming machine. It was de- 
signed by Foote-Burt Co., Cleveland, 
Ohio, to process cylinder blocks. Use 
of standard components avoids mass 
obsolescence. The automatic lubrication 
system supplies all 27 stations, covering 
the heads and the locating and shuttling 
mechanisms. 


Compressed Air 
Cuts a Lot of Ice 


Now that winter is over, offi- 
cials of the Charles River Yacht 
Club have seen how friendly fluid 
power can be to the pocketbook. 
In past years, ice damage to their 


Location: The Charles River Yacht Club, 
Cambridge, Mass. Temperature: Low! On 
some parts of the river, the ice is over 
a foot thick. But around the docks, the 
water is open. Why? 


piers and floats ran into the 
thousands. 

Club officials, men from Dun- 
ham-Bush’s Brunner Div., and con- 
sulting engineer Joseph Legasse 
knew that if the warmer (38 F) 
water from the river bottom could 
be forced upwards, and if the 


Continued on page 32 
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Modern machine tools 
equipped with 


~— 


-KERS, hydraulics 
produce the 

new inclined engine for 
Chrysler’s Valiant 


Machine tools of the most modern design are re- 
quired to produce the new inclined six-cylinder 
engine for Chrysler’s Valiant in volume and to the 
required precision standards. A walk through the 
Trenton, Michigan, engine plant quickly estab- 
lishes the fact that the majority of hydraulically 
operated machine tools are equipped with Vickers 
hydraulics. (See tabulation at right.) 

Machine builders and users have long been 
aware that performance goes up and maintenance 
decreases when Vickers hydraulics are specified. 
One reason is that each Vickers pump, motor, and 
control element represents advanced hydraulic de- 
sign and manufacture. Second, unmatched applica- 
tion engineering experience is applied to planning 
the installation. Finally, service wherever necessary 
is promptly provided by technicians who are Vickers 
hydraulic specialists. More details are available 
about specific products and services in the all new 
Catalog 5001. 


VICKERS INCORPORATED 


DIVISION OF SPERRY RAND CORPORATION 


DETROIT 32, MICHIGAN 


VISIT US IN BOOTH 1725 AT THE DESIGN ENGINEERING SHOW 
NEW YORK COLISEUM, MAY 23-26 


May, 1960 


These machine builders use Vickers hydraulics 


Apex Cerporation 
Barnes Drill Co. 
Bilt-Rite Tool Co. 

Buhr Machine Tool Ce. 
Centri-Spray Corp. 
Cleveland Hobbing Machine 
Colonial Broach & Mach. Co. 
The Cross Company 
Ex-Cell-O Corp. 
Fitchburg Engineering Corp. 
The Foote-Burt Co. 
Gisholt Machine Co. 
Greenlee Bros. & Co. 
Heald Machine Co. 
industrial Metal Products Corp. 
The Ingersoll Milling Mach. Co. 
F. Jes. Lamb Co. 

Landis Teel Co. 
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LaSalle Machine Tool, Inc. 
The R. K. LeBlond Mach. Tool Co. 
Leland Detroit Mfg. Co. 
Michigan Special Machine Co. 
Micromatic Hone Corp. 


The Motch & Merryweather 
Machine Co. 


National Acme Co. 
National Automatic Tool Co., Inc. 
Norton Company 
Sheffield Corp. 

Snyder Corp. 
Starr-Kap Engineering Co. 


Sundstrand Machine Tool Div. 
Sundstrand Corp. 


Jervis B. Webb Co. 
Wickes Corp. 
Wilson Automation Co. 
Wilson Engineering, Inc. 





HEISE GAUGES 


water could be kept moving, then 
it wouldn’t freeze. 

On the river bed below the 
dock pilings, they laid 1500 feet 
of 1%” plastic tubing. Small open- 
ings, 12” to 15” apart, run along 
its length. A 3-hp and a 5-hp com- 
pressor developed 48 cfm at 40 
psig. Valves reduced this pressure 
to 5 psig. When temperature 
dropped, the system pushed the 
warmer water upwards, and kept 
, it moving. There was a 15-foot 

The Heise Gauge, stretch of open water all winter 
for many years a world | long. vvv 





standard for precision 

pressure measurement, is 
NOW available for use in 
ranges up to 50,000 psi. 

Control of this extreme 





pressure is made possible by the 

new Heise heavy duty Bourdon 

Tube, a single unit which elimi- 
nates all internal connections. 

The Tube, made from +403 

Stainless Steel, is multi-coiled to re- 


duce unit stress and formed to a scien- 
“Sorry Im late, dear ~ a little problem Came up at the office” 


tifically precise section by an exclusive 


Heise process. 


Mounted on the Heise integral gauge School to Give 
movement this unique element initiates a Summer Course 
new concept in pressure gauge design. on Hydraulics 


Illinois Institute of Technology, 
Chicago 16, will give a course on 
, _ basic oil hydraulics, from June 13 

The 50,000 Ib. gauge to 24. Principal speaker will be 
features the traditional high D. W. Prosser of Illinois Tech. He 
will cover flow principles, pumps 
and motors, hydrostatic transmis- 
sions, controls and JIC symbols, 
and accumulators. Prosser will 
give the concluding remarks be- 
1/10 of 1% of full scale read- fore the final exam. Lectures and 
ing in this ultra high pressure laboratory demonstrations will be 
from 9:00 to 12:00 AM, and from 
1:00 to 4:00 PM. 

During the first week, K. G. 


PRESSURE RANGES DIAL SIZES PRICES DELIVERY Henrikson of Socony Mobil will 
speak on fluids, and Garlock’s 


15 to 50,000 P.S.1. 8%"-12"-16 from $166.75 within 30 days Orville Genz will present “Sealing 


HEISE BOURDON TUBE COMPANY, INC. | | Devices, Old and New.” J. Me 


Coy, Indiana Commercial Filter 
BROOK ROAD, NEWTOWN, CONNECTICUT, U.S.A. 


quality workmanship ex- 


pected of all Heise equipment. 


Accuracy is held to 


laboratory instrument. 








Continued on page 36 





‘ircle 79 on Time-Saver Card 


For Cylinders, Circle —s 
For Fittings & Hose, Circle me 











PARKER-HANNIFIN FLUID SYSTEM COMPONENTS 


PARKER-HANNIFIN... 
straight-thread ports and fittings 


for leak - proof 


wii 
hydraulic systems 


Parker straight-thread hydraulic fittings, mated with 
S.A.E. bosses (offered at no extra charge on Hannifin cylinders), 
guarantee leak-proof cylinder port connections.* This 
use-proved sealing method is J.1.C. recommended. 


To insure leak-proof performance throughout your hydraulic 
systems, Parker offers both “Triple-lok” flare-type and 
“Ferulok” flareless fittings for leak-proof tube connections. 
Where you need high pressure, permanent-end hydraulic hose 
assemblies, Parker supplies “Krimp-lok.” And for fast, leak-proof 
field service or replacement, Parker “Hoze-lok” fittings require 
no skiving of the hose, need a minimum of tools for assembly. 


Your Parker-Hannifin man is qualified to help you with 


installation problems. He'll also help you plan your 
hydraulic layouts. 


* Both Parker fittings and Hannifin cylinders are 
still available with “dry-seal” pipe threads. 


Parker FITTINGS AND HOSE DIVISION #ANNIFIN COMPANY 


17325 Euclid Avenue, Cleveland 12, Ohio 545 S. Wolf Road, Des Piaines, Illinois 


DIVISIONS OF PARKER-HANNIFIN CORPORATION 





PNEUMACAP Capping Machines 


keep the lid on high costs with 


Ville Filters 


Filter Tubes to provide true depth filtration. 


Pneumatic Scale Corporation relies on 
Fulflo Filters to assure maximum clarity of 
compressed air used in operating their Pneu- 
macap Rotary Capping Machines. Fulflo 
Filters minimize gumming and remove mois- 
ture, oil, microscopic rust, dust, dirt and 
scale before they can cause trouble. The 
filters have proved economical through long- 
lasting elements, and are easily serviceable. 


Fulflo Filters employ genuine Honeycomb 


They allow any degree of micro-clarity, 
down to one micron if necessary. 

Fulflo offers a variety of single tube filters 
for operating pressures up to 125, 250, 450, 
750, or even 4,000 psi. Multi-tube models 
are available for large flow rates or central 
installations. 

Write for literature to Dept. AH. 

Filter out high costs... with CFC Filters 


COMMERCIAL FILTERS CORPORATION 
Fete fforan-Crane Delpark Nfichiana 


MELROSE 76, MASSACHUSETTS 


PLANTS IN MELROGE, MASSACHUSETTS AND LEBANON, INDIANA 
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Sensitive Response to any P 


RIVETT 


SQUAREMASTER 


"100” CYLINDERS Unfailing POWER 
for MILLIONS of cycles! 





Here’s sure power for unfailing cylinder op- 
eration. SQUAREMASTER 100’s are the 
world’s finest constructed cylinders—perform 
with 100% efficiency! 200 P.S.I. air to 500 BY POWER-GUARD CONSTRUCTION 
P.S.I. oil. Available in 7 mountings with 
standard dimensions, in 10 bore diameters, 
internal and external threading. Special 
models and cover combinations. Priced 
competitively; prompt delivery; meet all 
J.1.C. requirements. 


POWER-PACKED FEATURES PROTECTED 


1. Piston rod. Ground and polished alloy 
steel. Hard chrome-plated. 2. Piston rod bear- 
ing. Replaceable cartridge-type. 3. Piston 
packing adjusts automatically. V-block pack- 
ing minimizes friction. 4, Correctly stressed 
tie rods. 5. Cushion bushings. Bronze, floating 

RIVETT, INCORPORATED type. 6. Ports rotated to any 90° position. 
Dept. AH-5, Brighton 35, Boston, Mass. 7. Steel covers. Take minimum mounting space. 








*Initial High Coefficient of Static Friction 


Send for 
ae furnishes a complete power package 
SQUAREMASTER AIR AND HYDRAULIC — VALVES, CYLINDERS, POWER UNITS 
efficiency 
Were Ue sda. Member — National Fluid Power Association 


May, 1960 











Darcova 45° 
Bevel Type Pumcup 


Darcova Pumcup 


Corp., is to cover filters and filtra- 
tions. P. Bauer of International 
Harvester will talk about reser- 
voirs, heat exchangers, and tem- 
perature controls. Directional 
valves will be covered by Double 
A’s J. Pippenger. 

Walter Kudlaty and Roy Wilkes, 
Miller Fluid Power, will begin the 
second week’s lectures with “Hy- 
draulic Cylinders and Their Ap- 
plications.” G. Stevens of Parker- 
Hannifin will speak on tubing, 
hose, and fittings. Other sessions 
are to cover servocontrol circuits, 
and hydraulic press circuits. 

For more information, contact 
Mr. Prosser. vv 


put Pumcups Pneumatic Machine 
Assembles Rings 


An automatic, retaining-ring as- 


sembly machine speeds produc- 


q © HOLD tion, eliminates assembly stations, 


and reduces manufacturing costs. 


in your cylinders 


PRESSURE LONGER! iit tine that Gy, NY Ar 


though each machine installs only 


In Darcova Pumcups a sound engineering prin- 

ciple has been combined with precision tolerances 

and extremely durable compositions to provide 

exceptional efficiency and life in hydraulic, air, and 

reciprocating pump cylinders of all kinds. 
Unlike ordinary piston packing, precision Pum- 

cups are engineered to minimize friction load while 

hugging cylinder walls on every pressure stroke. 

Regardless of eventual wear, efficiency stays high! So 

there's far less down-time and need for replacement. one ring, a fixture can hold many 
Pumcups are made in a wide range of sizes, types machines. This means that one sta- 

and texture-engineered compositions, including tion can handle virtually any num- 

100% Nylon, for all kinds of pressure-temperature- ber of rings. The number of rings 


« limi A sbilit 
fluid conditions. Send for Pumcup Bulletin 5903 —— my by the qnevesint ve 
of ring grooves in the work piece. 


14 ¢ ' . ‘ p a 
and weigh all the facts! The unit uses vertical, ring dis- 
penser brackets and air-driven 


tools. The brackets are loaded 
DARLING VALVE & MANUFACTURING CO, muatiie wit, hadeel tems toons 


Weremmpers 55. Fs. wrapped cartridges. The tools are 


mounted on a gear and rack. The 
applicators grasp the bottom rings 
TRADE MARK on the brackets, make an arc of 
180 deg., and move forward to in- 
stall the rings in the workpiece. 
After assembly, the applicator 


Continuel on page 38 


APPLIED HYDRAULICS & PNEUMATICS 





Announcing 


NEW 


COMPRESSED AIR 
LINE FILTERS 


for 4", ¥%” and 2” pipe sizes 


The most efficient filter 
you can buy... 


the easiest to service 


100% liquid removal — 

Improved Norgren design provides a greater 
than ever liquid removal efficiency. Over the 
entire range of recommended air flow, this 
filter effectively traps all liquids. 


Easier and quicker to service — 
No tools needed and only 4 separate parts to 
handle. 


Larger bowl capacity for collected liquid— 
The “quiet zone” below the baffle holds 53% 
more collected air-line contaminants. Requires 
less frequent draining. 


New improved bowl — 
New, stronger transparent bowl has greatly 
improved resistance to fatigue failure. 


PLUS these important benefits: 


® Highly effective removal of solids. 


© Optional interchangeable filter elements — 
74, 64, 25 or 5 micron. 


@ Reduced service time—the simplest, easiest 
filter to disassemble and clean. 








Where protection for 

transparent bowls is required, 

a metal bowl guard, held in place by the clamp ring, 
is available. 


For complete information about Norgren‘s complete line of 
manual drain and avtomatic-drain compressed air line 
filters, call your nearby Norgren Representative, listed in 
your telephone directory—or WRITE FOR BROCHURE NA-1. 


FOUNDED IN 1926 


C. A. NORGREN CO. 


3402 SOUTH ELATI STREET e ENGLEWOOD, COLORADO 
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arms flip back for more rings. A 
manually or electrically-controlled 
4-way valve controls the driving 
air cylinder. The unit shown in- 
stalls rings which secure rollers on 
a flat base plate. vvv 


LOW Fluid Power Keeps 
Tolerances Tight 

A transfer machine for finish- 

ing operations holds some bore 


tolerances to +0.00035”. It holds 


| three hole locations to +0.001”. 
Part length is accurate to 
| -+0.0039”. The machine works 
for 


cast-iron transmission cases 


a small European auto. 
: The Cross Co., Detroit, needed 
precise locating equipment for its 
s machine. Not all the holes could 


be bored with clustered spindles at 
one work station. 

Workpieces are clamped, two at 
a time, with the cover faces down, 
in precision pallet-fixtures. Six 
buttons in the machining stations 
locate the pallet horizontally. Air 
blown over the buttons keeps chips 
from lodging on them. A wedge- 
and-slot locator fixes the pallets 
longitudinally and transversely— 
a hydraulic cylinder pushes a one- 
sided wedge into a slot in the 
pallet. 

When the pallet reaches the cor- 
rect longitudinal position, it hits 
two transverse stop buttons. This 
wedges the pallet downward, and 
clamps it. Low-pressure com- 
pressed air goes into orifices in 
the wedge’s straight and inclined 
faces, and in the transverse stop 
buttons’ locating faces. These ori- 

Continued on page 40 
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NORWALK 


COMPRESSORS 


HOURS 


CONTINUOUS SERVICE 
CUSTOM FABRICATING 
THE WORLD’S FINEST 
COMPRESSORS FOR 
ins.. EVERY INDUSTRY... 


a XQ FOR EVERY PURPOSE. 
—_. Se 
PROVED IN USE FOR SUPERIOR QUALITY, 
DEPENDABILITY AND SAFETY... 
Whether you count the hours, the days, or the years, world- 
wide industry has counted on NORWALK as the reliable 
source of compressors that fulfill every specification: from 
single stage to six stages; from 125 to 42,000 PSI pressure; 
for a full range of gases: Acetylene, Air, Argon, Specific 
Hydro Carbons, CO and CO,, Ethane, Ethylene, HCL, 
Heliunr, Hydrogen, Nitrogen, Nitrous Oxide, Oxygen. 
Phone TEmple 8-4766 in South Norwalk 
for immediate consultation of your inquiry 


Ne @SRWALK Write, aie, ean 2 pret van lvoe Catalog E-1960 
COMPANY, INC., SOUTH NORWALK, CONNECTICUT 
COMPRESSOR SPECIALISTS TO WORLD-WIDE INDUSTRY SINCE 1864 


May, 1960 Circle 119 on Time-Saver Card 39 
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Off the Shelf | British Hydraulics 
HYDRAULIC | Group Formed 
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fices are open to the atmosphere draulic Equipment Manufacturers. 
until the pallet is located and It will collect and distribute tech- 
clamped. Then, the pressure build- nical information, advise on ex- 
up activates a limit switch to start hibitions and encourage and 
machining. Continued on page 44 


BRIEF NOTES 


NEW MATERIAL FOR AIR LINE LUBRICATOR AND FILTER BOWLS 
.. . Some lubricating oils are attacking plastic bowls. Bowls also fail 
because of excessive pressure, temperature, and impact. Some users 
are putting metal guards on the bowls. Arrow Tools in Chicago is 
supplying their lubricators and filters with plastic bowls impregnated 
with wire cloth. Master Pneumatic, Detroit, offers a perforated 
metal guard on their models, 


FLEXIBLE HOSE FABRICATION WINS AWARD ... . Titeflex, Inc., 
Springfield, Mass., received an award for “a major contribution in 
the manufacture of plastics” sponsored by Plastics Technology. The 
fabrication technique is the winding, convoluting, and sintering of 
Teflon tapes to provide a highly flexible innercore for Springfield 
400 flexible hose. 


TUBULAR HEAT EXCHANGER STANDARDS ... A new edition of the 
“Standards of the Tubular Exchanger Manufacturers Association” 
has just been published. The Standards provide detailed information 
on the design and engineering of tubular heat exchangers. Copies of 
the book may be obtained from the Tubular Exchanger Manufac- 
turers Association, 53 Park Place, New York 7, N. Y., at $6.00 a copy. 


BERYLLIUM TUBING .. . made by Chesterfield Tube Co., Chester- 
field, England, will be sold in the United States by Superior Tube 
Co., Norristown, Pa. It is extruded from hot, sintered billets, OD 
range is .250” to 1”. The element’s low neutron absorption, good 
thermal properties, and high strength-to-weight ratio give it ex- 
cellent potential for nuclear reactors and aircraft and missiles. 


in capacities from 
8 to 25 gallons... BUSINESS BRIEFS 


CLARK CONTROLLER EARNINGS UP... Clark Controller Co., Cleve- 
up to 1000-1500 psi land, Ohio, reported a $938,000 net profit for 1959. Net sales were 
$17,655,000. In 1958, net sales of $14,925,000 resulted in earnings of 


Engineered by the world’s largest $562,000. 


manufacturer of hydraulic jacks, 

Hein-Werner pumps, motors and HOWELL BUYS FLAT-TYPE MOTOR LINE FROM DIEHL MFG. CO... . 

Nahe woleht —, —_ Ses For an undisclosed sum, Howell Electric Motors Co. has purchased 

offer: large oil nom elese from the electrical division of Singer Mfg. Co. the tooling, machinery, 

grained high tensile body castings, and design used in the manufacture of the motors. The Diehl flat-type 
: line features minimum size, light weight, simplified construction, and 


spring centered ball detent hold, ~ 
pressure relief valve and hardened ease of disassembly. Howell will produce the motors at its Leland 


seat INSERT for long life. Motors Ohio Electric Div. plant in Dayton. 
and Pumps feature forced lubrication 
and internal bleeding for axial bal- RECORD SALES OF $5,800,000 . . . were reported for 1959 by Cornelius 


ance and to eliminate high pressures : : - 3 
against oil seals; rotation in either Co., Aero Div., Minneapolis. 1958 sales totalled $3,818,000. 


direction, heavy duty roller bearings 
and gear type constant displacement. GARLOCK DECLARES 30c DIVIDEND . . . Garlock Packing Co., Palmyra, 
N. Y. paid a dividend of 30c per share to stockholders of record as 
FOX RIVER MFG. CO. of March 11. Last year’s first-quarter dividend was 25c. Gross sales 
A DIVISION OF for the first two months of 1960 were 10% higher than for the 
1959 period. 





s 
REMCO BUYS CYLINDER LINE . . . Remco Mfg. Co., Willits, Calif. has 


naariae N | bought the complete cylinder line of Turlock Iron & Machine Works. 


Cc 0 8 — The medium and heavy-duty air and hydraulic cylinders will retain 


the name Hypower. 
OSHKOSH 4, WISCONSIN $5), eS 
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One of the first to embark upon a research and And here’s another FIRST! 

«+» more than 24 pages of design 
development program for Viton -rings rker data and sizes covering basic 
pang tative nash 9%, Parke facts about Viton O-Rings . . 
Write for your free copy! 


DATA 


Seal Company now makes another significant 

advance in this versatile high temperature material 

by offering Viton O-rings in all A.N. or A.R.P. io 
standard sizes. This means faster delivery and 
greater economy for all these popular O-ring sizes. 
It’s another plus result of responsible leadership 


DESIGN AND MEDIA 


for 
Ling, 


in O-ring engineering by Parker. 


lver City, California and Cleveland, Ohio 


Pea rker SEAL COMPANY 


A DIVISION OF PARKER-HANNIFIN CORPORATION 
Circle 127 on Time-Saver Card 





NOW FROM STEWART-WARNER... 


New .SURGEPRUF 


couplings 
and 
hose 


A Full Reusable Coupling Line... 
Assembled to Surgepruf Non-Skive and 
SAE 1OORI, 100R2 and 100R5 Hydraulic 

Hose...Without Special Tools! 


= i $a 


Reusable Couplings and Adapters are available in a full 
range of thread styles and sizes for all types of hydraulic 
connections. 


Now from one reliable source, you can 
obtain hose assemblies for all types of 
applications, ranging from fuel lines to 
high-pressure hydraulic lines—and 
with the assurance that you are getting 
only finest quality supplies, manufac- 
tured by Stewart-Warner. Available in 
complete assemblies for immediate use. 
Nationally distributed. See your sup- 
plier, or mail coupon for new Surgepruf 


catalogs. 
-_— 


r 


| 


. “as 


Only Surgepruf Reusable Couplings and 
Hose Have These Outstanding Features: 


Superior Fiuid Seal, with no wire braid ex 
posure, eliminates seepage between coupling 
shell and wire braid 


Non-Skive Assembly provides fastest field as 
sembly with just ordinary tools. 


Superior Finish—Precision-machined $tee! cou 
plings have zinc dichromate finish meet 
rigid salt-spray testing requirements 


Full interchangeability—regardiess of hose line 
Surgepruf couplings are available in any 
style and thread. 
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High Pressure Hose and Reusable 
Couplings. Reinforced with high ten- 
sile, two wire braid. Synthetic rubber 
outer cover for top resistance to hy- 
draulic fluid, weather aging and abra- 
sion. Available in non-skive and SAE 
100R2 construction. Burst and work- 
ing pressure equivalent to SAE 
100R2. Available in hose |D’s from 
Ya" to 2”. 


Symbol of 


Medium High Pressure Hose and 
Reusabie Couplings. Reinforced with 
high tensile single wire braid. Avai/ 
abie in non-skive and 100R1 syn 
thetic rubber cover, or SAE 100R5 
cotton cover. Burst and working pres 
sure equivalent to SAE 100R1 or 


100R5, available in hose !ID’s from 


HOSE ASSEMBLIES AND FITTINGS 


NHAFMA 


MADE ACTURERS ASSOCIANON 


ALEMITE 


ivis oO N 


EWART- WARNER 


CORPORATION 


1850 Diversey Parkway, Chicago 14, illinois 





Medium Pressure Swaged-on Hose As- 
semblies. Neoprene rubber-covered fab- 
ric braid hose complies with SAE 100R3 
requirements. Available in hose 1D’s 
from %” to 1”. These assemblies are 
made only with factory-applied steel 
swaged-on couplings. 

Assemblies also available in one and 
two wire braid hydraulic hose. 


Low Pressure Hose and Reusable Cou- 
plings. Reinforced with a single fabric 
braid. Burst pressure, 1000 psi; working 
pressure, 250 psi. Available in hose ID's 
from Ya" to %”. 


Stewart-Warner Corporation, Surgepruf Div. 
1850 Diversey Parkway, Chicago 14, lilinois 


Please send me your new complete Surgepruf 
catalogs. 
Name 


Address 


City Zone State 





seal Pumping 
Helice ars 
» 
4-Port 
Desig" 
~ \ 
hanicé 
Natt Seals 
4 
ble 
jaceé 
Ror ering 


atts 


° 
Hardened sh 
. 


ked Box 
Construction 
* 
Cast Alloy 


Name your “specs” 


Custom Pumps for your design 


Consult Roper about the special pumps 
needed for your projects. Our long 
experience in designing and building 
pumps for leading original equipment 
manufacturers makes possible savings 

in development time and unit cost. 
Whether your problem is high pressure, 
low pressure, capacity, size or weight — 
Roper has solved requirements like 
these for many customers. Let us go to 
work on the pump for your application. 
Write or call us today. 


ROPER HYDRAULICS, INC. 
DEPT. 703 — P.O. BOX 269 
COMMERCE, GEORGIA 











sponsor research. The association 
will act as liaison between Ameri- 
can and European industries. 

The group took part in recent 
conferences on the international 
coordination of standards. Repre- 
sentatives at the Frankfurt and 
Paris meetings were from Bel- 
gium, France, Germany, Holland, 
Sweden, Switzerland, Austria, and 
Italy. Results will be examined at 
the next conference, to be held 
in London, May 27th. 

The association’s offices are at 


38/40 Eccleston Sq., London, S. 
W. 1. vvv 


Tapes Make Long 
Run out of Short 
Runs 


Short-run automation turns out 
diesel-engine flywheel housings 
in a Detroit plant. The starter 
pinion hole, and three, surround- 
ing mounting bolt holes have 160 


possible locations on the housing’s 
periphery. Only 50 to 500 cast- 
ings make a job lot. One numer- 
ically-controlled machine handles 
the work. It holds hole locations 
to 0.005”, and can turn out a part 
in less than 31% minutes. A short 
tape loop positions the work table 
and controls the drillhead-feed 
sequence. As a new run of hous- 
ings comes to the machine, the 
operator identifies the part, slips 
the proper tape into the reader, 
and rotates the spindle heads. A 
flick of a valve, and the housing 
rises on an elevator into machin- 


ing position. vvv 
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brass tube fittings 


S.A.E. 45° FLARE 


USE with copper, brass, aluminum, 
steel! and plastic tubing. U.L. listed; 
A.G.A. approved. Meets SAE Hy- 
draulic standards and A.S.A. and 
A.S.M.E. codes. PRESSURE RATING: 


up to 3000 p.s.i. Sizes: 4%” to %”. 


COMPRESSION 

USE with copper, brass, aluminum 
and plastic tubing. U.L. listed; 
A.G.A. approved. Meets SAE Hy- 
draulic Tube Fittings Standards 


and A.S.A. and A.S.M.E. codes. 
PRESSURE RATING: up to 2000 


p.s.i. depending on O.D. of tube. 
Sizes: 4%” to %”. 

SELF-ALIGN ® 

USE with copper, brass, aluminum 
and plastic tubing. No flaring. 


soldering, welding, or special tube 
preparation needed. PRESSURE 
RATING: up to 2000 p.s.i. Sizes: 


ye” to %”. 

— INVERTED FLARE 
USE with copper, brass, aluminum, 
steel and plastic tubing. Meets SAE 


Hydraulic Tube Fittings and A.S.A. 
and A.S.M.E. codes. PRESSURE 
RATING: up to 3000 p.s.i. Sizes 


B %” to %”. b, 
PIPE FITTINGS 
USE with brass or steel pipe. Meets 
specifications of SAE TPHL Fittings 


Committee. PRESSURE RATING: up 
to 5000 p.s.i. Sizes %”" to %” 


forged steel fittings 


ie 


ERMETO HYDRAULIC TUBE FITTINGS 

Most dependable high pressure fitting in the world .. . easiest 
installation. FOR FLARELESS TUBE SYSTEMS. No fiari 
threading, welding or soldering. Available with carbon st 
stainless steel; cadmium plated or Weathercote finish. Stand. 
oe Saee \%” through 2”. Pressure Ratings: up to 10,000 
p.s.i. 


FLARE-TWIN HYDRAULIC TUBE FITTINGS 

SAE 37° FLARE (J.1.C.) STEEL FOR FLARE TUBE SYSTEMS. 
No threading, welding or soldering. Two-pc. and three-pc. 
carbon and stainless steel with cadmium plated or Weather- 
cote finish. Standard sizes: 4%” through 2”. Pressure Ratings: 
up to 10,000 p.s.i. 


the WEATHERHEAD symbol 


is your assurance of 


SERVICE, QUALITY and 


DEPENDABILITY 


in all industrial hose and tube fitting needs 


tube working tools hose 


Designed to make fast, easy work of every 
tubing job. We offer a complete line of low 
cost, quality made tools for cutting, bend 
ing and flaring tubing up to %” in 0.D 


Spring-Type Bende~ Mechanical Bender Tube Cutter 


H-25—High Pressure 


H-69—Medium High Pressure 
- 4 
Bar-Type Flaring Swaging Burnishing Flaring 


H-108—Medium High Pressure 


! 

' 

! 

t 

' 

1 

! 

! 

! 

! 

| 

! 

! 

’ 

>> / : H-9—Low Pressure 
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YOUR SINGLE SOURCE SUPPLIER OF ALL INDUSTRIAL HOSE AND FITTINGS NEEDS 


THE WEATHERHEAD CO. 


FORT WAYNE DIVISION e Dept. AH-5 
128 West Washington Bivd. « Fort Wayne, Indiana 
In Canada: The Weatherhead Co., Ltd., St. Thomas, Ont. 


Available in over 20 different types for -_ hose assemblies 


industrial application up to 10,000 p.s 
pressures and sizes from \%” to 2” 1.D. Five 


standard hoses meet most reauirements. 
Standard 2-pc. R ble Ends 





I> cob 


Reusable Stee! Ends Reusable Clamp-Type Ends 


Permanently Crimped Ends 


Tube-Hose Assemblies 


Permanently Swaged Ends 





FOR DETAILS 

fa Weatherhead catalog in 

| Sweet's Product Design File, 

| Plant Engineering File, the 

| Fluid Power Directory, or 
write direct 
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FUTURE 
EVENTS _ 


New Hydraulic Packing 


Designs..... 
Specification & Application [aaiaaaaaeae 


The Greenbrier 


p at White Sulphur Springs, W. Va. 
a ee 
' ASME PRODUCTION 
ENGINEERING CONFERENCE 


May 17-19 


Schroeder Hotel 


Milwaukee, Wis. 


DESIGN ENGINEERING SHOW 
May 23-26 


Coliseum 


New York, N. Y. 


ASME SEMI-ANNUAL MEETING 
& AVIATION CONFERENCE 


June 5-9 


Statler Hilton Hotel 
Dallas, Texas 


MACHINE TOOL EXPOSITION 
September 6-16 


International Amphitheatre 
Chicago, Dlinois 


PRODUCTION ENGINEERING 
SHOW 


September 6-16 


Navy Pier 
Chicago, Illinois 


See Our Special = 2ND COLISEUM MACHINERY 
Demonstration At SHOW 
The Design Show September 7-15 


Booth 512 
Chicago Coliseum 


Here is complete information on the finest available line of ASME-AIKE POWER 
CONFERENCE 


September 21-23 


hydraulic packings... an extremely wide variety of types and 
constructions, cach correctly compounded to particular service 
‘ Bellevue-Stratford Hotel 
requirements and laboratory controlled tu insure uniform qual- Pp’ 'sdelphia, Pa. 


ty. Available now fr 2 ‘ ” thi ine i 
Available now from “John Crane”, this complete line is the 16TH NATIONAL CONFERENCE 
ON INDUSTRIAL HYDRAULICS 


October 20-21 


answer to practically every hydraulic packing requirement. 
Request Catalog 90. You can’t afford to be without this 
Sherman Hotel 


detailed engineering guide. Chicago, Illinois 
For additional information, contact 


Crane Packing Co., 6405 Oakton Street, Morton Grove, Leroy A. Wickstrom, Hlinois Insti 
tute of Technology, Chicago 16, IIli- 


Illinois (Chicago Suburb). In Canada: Crane Packing Company, Ltd., Hamilton, Ont. nois 


- 2 S ~ : ASTME WESTERN TOOL SHOW 
>o4 3 aN & MEETING 
November 14-18 


Los Angeles Memorial Sports Arena 
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TEST MACHINE at a metal fabrication pliant 
gets air from the Le Roi 100S2 shown below. 
Unit also supplies air for presses, automatic 
and manual welders, painting machines, and 
automatic assembly machines. 


puts your plant 
air supply right 
where you 
need it | 


LE ROI 100-HP STATIONARY COMPRESSOR 


Trouble-free air-cooled LeRoi 100S2 delivers 450 cim of 
air at 125 psi — yet takes up only 20 sq. ft. of floor space. 


Any way you look at it, the Le Roi 100S2 two-stage stationary compressor is 
your best bet to lower vour cost of compressed air. 

It provides cool, clean airpower. And iis compactness permits insto}lation 
near the point of use, thus eliminating excess piping and costly waste of air. 
If you need more air, you just install more Le Roi S2 compressors — and you 
can still beat the cost of centralized air systems. 

The electric-motor-driven 100S2 is easy to operate and maintain. Its Dual- 
Control permits either constant-speed or automatic start-and-stop operation. 
Air cooling eliminates plumbing and water line freeze-ups . . . permits indoor 
or outdoor installation. Balanced design reduces vibration and noise .. . 
extends compressor and motor life. 

Put your compressed air system on a paying basis. Investigate the complete 
Le Roi line of unit-type and stationary air compressors — from 1% to 100 hp. 
Contact your Le Roi distributor, or write to Le Roi Division, Westinghouse 
Air Brake Co., Milwaukee 1, Wisconsin. sc-os 


LEROI 
STATIGNARY 
COMPRESSORS 


PORTABLE AND TRACTAIR® AIR COMPRESSORS + STATIONARY AIR COMPRESSORS * AIR TOOLS 





ANNOUNCING A 
NEW CORPORATE NAME 


for The Garlock Packing 
Company 


Garlock Inc. becomes the new name for 
The Garlock Packing Company, Palmyra, 
N. Y., to reflect more accurately its broad 
diversification of products and markets. 


Originally established to manufacture 
mechanical packings, Garlock now 
produces over 2,000 different styles of 
packings, gaskets, seals, molded and 
extruded rubber and plastic products 
for every major industry. 


The new corporate name, Garlock Inc., 
more closely identifies this 73-year-old 
company with the growth and develop- 
ment of its product lines. Today, 
industry goes to Garlock for such widely 
diversified products as: 


e Hydraulic-Pneumatic Packings 
e Oil and Grease Seals 
e Gasketing and Expansion Joints 
e Braided Packings 
¢ Molded and Extruded Rubber 
Parts 
Plastic Stock Shapes and Fabri- 
cated Parts 
Mechanical Seals for Rotating 
Shafts 
Metal Packings 
Leather Packings 
Electronic Components 
Dry Bearing Materials 
Fluorocarbon Tank Linings 
Missile and Rocket Components 


To help you in selecting or applying 
these products, Garlock offers the 
services of over 126 thoroughly- 
trained sales engineers, 175 electronic 
component manufacturers’ representa- 
tives, 180 authorized bearing distribu- 
tors and 69 foreign distributors. Con- 
veniently located warehouses and 
stocking points assure Garlock cus- 
tomers of prompt delivery. 


At Garlock Inc., design and development 
of new or improved products and 
materials is an ever-present objective. 
To this end Garlock maintains exten- 
sive research and laboratory-test facili- 
ties. In addition, Garlock engineers 
and chemists are always ready to work 
with you in seeking solutions to tough 
application problems. 


GA RLOC K 
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To find out more about “the new 
Garlock,” call the nearest of our 26 
sales offices, or write to Garlock Inc., 
Palmyra, N. Y. To assure prompt atten- 
tion, please refer to Garlock Inc. on all 
future correspondence and orders. 


Canadian Div.: Garlock of Canada Ltd. 


Order from the Garlock 2,000 . . . two 
thousand different styles of Packings, 
Gaskets, Seals, Molded and Extruded 
Rubber, Plastic Products. 








Hydraulic-Pneumatic Packings 






Expansion Joints 
p 





Plastic Stock Shapes & 
ond Fabricated Parts \e 





Filuorocarbon Tank Linings 


/ J 


Spiral Wound Gaskets 





Braided Packings 


Metal Packings 





Mechanical Shaft Seals 





Gasketing 





Dry Beoring Material 


N 





Leather Packings > 





Missile and Rocket Components 


... Along the aisles 


DESIGN ENGINEERING SHOW MAY 23-26 NEW YORK 


AGA Div., Elastic Stop Nut Corp. 
of America 

Acro  Div.. 
Controls Co. 

Aeroquip Corp. 

Air-Maze Corp. 

Alemite Div., 
Corp. 

American Sealants Co. 

Auburn Mig. Co. 

Automatic Switch Co. 

Benton Harbor Engineering 
Works, Inc. 

Binks Mig. Co. 

Burling Instrument Co., Inc. 

Century Electric Co, 

Chemiquip Co. 

Chicago-Allis Mig. Corp. 

Commercial Filters Corp. 

Crane Packing Co. 

Crawford Fitting Co. 

Cuno Engineering Corp. 

De Laval Steam Turbine Co. 

Disogrin Industries, Inc 

Dixon Corp. 

Dow Corning Corp. 

E.l, du Pont de Nemours & Co. 
(Inc.), Polychemicals Dept. 

Eaton Mig. Co. 

Flexonics Corp. 

Garlock Packing Co. 

Gast Mig. Corp. 

General Controls Co. 

General Electric Co. 

Greene, Tweed & Co. 

Hansen Mig. Co. 

Hilliard Corp. 

Hoke, Inc. 

E. F. Houghton & Co. 

Imperial Brass Mig. Co. 

International Packings Corp. 

L & L Mig. Co. 

Lehigh Chemical Co. 


Robertshaw-Fulton 


Stewart-Warner 


Booth 


Leiman Bros., Inc. 

Lovejoy Flexible Coupling Co. 

Mead Specialties Co. 

Micro Switch, Div. Minneapolis- 
Honeywell Regulator Co. 

C. A. Norgen Co. 

Parker-Hannifin Corp. 

Polymer Corp. of Penna. 

Ramsey Corp.., Subs. Thompson 
Products, Inc. 

Raybestos-Manhatt Inc. 

Reliance Electric & Engineering 
Co, 

Republic Steel Corp. 

Roper Hydraulics. Inc. 

Rotherm Engineering Co.. Inc. 

Sanders Assoc.. Inc. 

A. Schrader’s Son, Div. Scovill 
Mig. Co., Inc. 

Sealol Corp. 

Skinner Electric Valve Div., Skin- 
ner Chuck Co. 

Snap-Tite, Inc. 

Standard Pressed Steel Co. 

Stratoflex, Inc. 

Superior Tube Co. 

Synflex Products Div.. Samuel 
Moore & Co. 

Thomas Flexible Coupling Co. 

Thomson Industries, Inc. 

Titeflex, Inc. 

Union Carbide Corp. 

U.S. Electrical Motors, Inc. 

Valcor Engineering Corp. 

Vickers, Inc., Div. Sperry Rand 
Corp. 

Waldes Kohinoor, Inc., Truarc 
Retaining Rings Div. 

Weatherhead Co., Fi. Wayne 
Div. 

Worthington Corp. 

Wooster Div., Borg-Warner Corp. 





1809 Aeroquip Corp. 

You'll see . . . Spiral Wrap Hose 2755 
(shown). Uses segmented fittings. As 
sembles in seconds with one tool. Hose 


n 


{ Teflon 678 is for 6000-psi pneumatics 


burst pressure. For 


Has 24,000-psi I 
stainless 


inforcement, spirally-wound 


steel wire overlays stainless inner 
braid. In -6, (%”) and -8, (1%”) sizes. 
Lighter hose 675 also has Teflon tube. 
For 3500 psi. In -4, (%”) to -12 (%”) 
sizes. You'll see truck air brake hose. 
Power Steering Kit 5190 has coil of 2555 
power steering hose and reusable fit- 
tings. Instructions on inside cover. Parts 
identified. You'll see the new catalog, 
which covers entire industrial product 


ine. 
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1134 Air-Maze Corp. 


You'll see . . . Type IB air filter. Two 
layers of aluminum screen cloth sand- 

layers of highly-inert, bonded 

Cylinder ends are imbedded in 
f tic material which forms gasket 
between element and retaining hard- 
ware. 98% efficient with 5-micron par- 


Continued on page 52 
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for dependable, economical control.,. 
specify versatile... 


SPEED KING 


SOLENOID PILOTS 


SPEED KING P SERIES PILOT 
2 & 3-way NO & NC, 4-way; 
foot, sub-base or 


mounting; 1/8 or 3/16 in. 
orifices. Foot mounting shown. 


Compact Valvair® SPEED KING pilots are ideal for 
control of small air or vacuum-operated devices 
including cylinders up to 3 in. bore, as well as 

for piloting larger valves. Featuring Valvair’s flow-thru 
cooling design, they offer multi-million cycle 
dependability, with solenoid coils guaranteed against 
burn-out for the life of the valve. Choose from a full 
range of types, mounting styles and sizes; integral 
junction boxes (L Series only) and manual over-ride 
optional; coils for ac or dc, any voltage. 


Solve your small unit control problems with 

SPEED KING solenoid pilots. Your Valvair or Bellows 
Field Engineer can recommend a size and type 
exactly suited to your requirements. 


Bellows -\/alvair 


The Bellows Co. + Valvair Corp. Akron 9, Ohio 
DIVISIONS OF INTERNATIONAL BASIC ECONOMY CORPORATION (IBEC) 
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SPEED KING L SERIES 
PILOT 2 & 3-way NO & 
NC; foot, sub-base on 
manifold mounting; 1/16 
to 1/8 in. orifices. Sub- 
base mounting shown. 


Bellows Nalvair 


‘ 
45> x 
" 7 
® - Saree . gerten PFS 


Write for free Bulletin PIL. Ad- 
dress: Bellows-Valvair, Akron 


9, Ohio. Dept. AH-560. 





Now Rotary Torque Actuation, fully cushioned! 


The ; 
...Along the aisles 

ticles; nearly 100% efficient with 2 } 

‘ . micron particles. Pressure loss is 0.3 


to 0.4” water. For continuous opera 


ROTARY TORQUE : at 250 F; intermittent at 300 F. Wash 
Soft, flexible ma 


: easily with water. 
ACTUA TOR ro terial doesn't crack. No deterioration 
Patents Pending ; q from age or handling. Collecting eff 
siency doesn't depend upon air velocity 
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1008 American Sealants Co. 


You'll see . . . Loctite sealant. Liquid 
plastic needs no mixing, has unlimited 
pot life. Drop applied to dry threaded 
0—100° her ar 
connection penetrates by capillary a 
0—190° tion. Hardens only in joint. Resists gases 


and all hydraulic fluids. No solid par 


0—280° ticles. Makes flare fittings 


Pneumatic | 0—370° proof. 
or Hydraulic Standard Circle 202 on Time-Saver 


Rotation 
1505 Auburn Mig. Co. 


i‘ * You'll see . . . seals, shims, gaskets 
xplore the cost reduction md rings of over 200 materials. Alu 


Flex H.T. gasket material for -65 to 50 


you can get with s of low st, Carter Rotary F. Silicone rubber with aluminum mesh 
Torque Actuators —Now with built-in cushions 016” and .020” thicknesses. Electrical 


properties provide conductive materia 
for longer, more dependable performance. between two surfaces. Restricts or {i 
ters any induced radio frequency. | 
tive air and liquid sealing. 
i. a ime-Saver Cara 
Proven in thousands of applica- Circle 203 on Time-Saver Cat 


tions during the past 4 years! 
The Carter Rotary Torque Actuator 1438 Automatic Switch Co. 


has opened unlimited new possibili- ‘ position, 4-way, dua 
ties in design and cost reduction. = 
Transfer mechanisms, indexing, posi- 
tioning, cam actions, valve operation, 
: and many other applications become 
Rotation to 370° as more effective and economical. 


standard Here is safe, powerful, Rotary Torque. 
Actuated by air, oil, water or gas. 
Patented seal assures leakproof per- 
= ; formance. Internal helical design 
Positive locking, no prevents back-off under reverse ten- 
sleld eli metals Claes sion, shock, vibration or complete 
: : power failure 
sion or power failure 
Available in 4, 5, 6, 8, 10 and 12” dia- 
meters. Special sizes and rotation 
requirements are available. Ask your 
Complete range of Carter representative or write for all 
: the details! 
sizes 
Complete power package 


units available 


w _ 


have two moving pilot cores, four flex 
ing diaphragms. No spools, no closely 


SEND FOR NEW 
fitted parts. No sliding glands, stuffing 


BULLETIN 
Bulletin R.A. 500 gives al bill AE H boxes, stroke settings, or seat regrind 
comprote deteils ond ing. Brass bar stock. Poppet-type seats 
oe ee ~~ With %” or %” pipe connections. Lock 


Carter Rotary Torque a 
Actuators. Every en ylinder at any point in stroke. For air 
gineer and designer ; CONTROLS, INCORPORATED water, oil from 10 to 250 psi. AC 

Sean eve © Copy 2972 Bernice Road, Lansing, ill. DC. You'll see 2-way, general-purpos« 


Send for yours today! _ Phones. Lansing —GRanite 4-3305- Chicago —BAypert 1.7186 
Continued on page 54 
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WEAR RESISTANT 


THOMSON 







AVOID the HIGH COST 
and difficulty of fabricating 
long, hard & straight 
parts by 
conventional 
SS; methods! 








"i a “.) 
~~ 


a ~— 
— —— 


Fey 


hardened ~ around 


SHAFTS, ROLLS, GUIDE RODS and other long-round parts 
ELIMINATE WEAR and REDUCE COST 








60 Case is the result 
of over 15 years of experi- 
mental work and production experi- 
ence with hardened and ground shafts 
which are a requirement for BALL BUSHINGS, 
the Linear Ball Bearing manufactured by 
Thomson Industries, Inc 


The special techniques and equipment that have been 
developed enable high production rates and low han- 
dling costs. This permits big savings over conventional 
methods which are plagued with erratic warpage, straight- 

ening and resultant grinding problems. Finished 60 Case 
parts frequently cost less than the scrap losses that result 
from conventional methods 


60 Case material has a surface hardness close to 60 on the 
Rockwell C scale which is essential to resist wear. 


Long lengths of material ranging in diameter from “4” 
to 4” are stocked to enable prompt shipment of 60 Case 
parts, with or without special machining. Write for 
literature and name of your local representative. 


For emergency needs call collect 
MAnhasset 7-1800 











ADVANTAGES 
of 60 Case 


e COST REDUCTION ¢ GROUND FINISH 
¢ HARD BEARING SURFACE © STRAIGHT PARTS 
 NICK-& DENT-PROOF DELIVERY FROM STOCK 
© ACCURATE DIAMETERS ¢ ADDED STRENGTH 

© UNIFORM HIGH QUALITY 


TYPICAL 60 Case PARTS 


GUIDE RODS « SHAFTING « ROLLS ¢ TRAVERS 
PISTON RODS « ARBORS « LEADER PINS « TIE 
KING PINS * AXLES « CONTROL RODS « GUID 

MANDRELS ¢ BEARING ROLLERS ¢ SPIND 











THOMSON INDUSTRIES 


Inc. 
Dept. C-4, Manhasset, New York 


PARTS HARDENED to 60C 


increase life...reduce cost! 


YOUR DESIGN PROBLEMS NEED 


ww XX ... Along the aisles 


solenoid valves. 1” pipe connections. 

NO or NC. 3-way Quick Exhaust sole- 

, | noid valves have “%”-diameter exhaust 

BHEW engineers are trained spe- orifices as integral part of body. No 


=" . need for separate quick-bleed valve in 
cialists who can save you time and devel te apeed Gp exhaust. epdle. 


money. BHEW products are noted Circle 204 on Time-Saver Card 
for their dependable performance, 1635 Benton Harbor Engineer- 


long life and easy maintenance. ing Works, Inc. 
: : You'll see . . . hollow rod hydraulic 
Next time you have design and ap- cylinder. No line connection to barrel. 
7 , . F b d ri » 
plication problems, discuss them a a ee 


Two-piece, tubular rods allow flow 

: — ’ ; | through two channels in rod, to oper- 
with BHEW you It profit oa ate double-acting cylinders. Rod is 
than one! stationary, barrel reciprocates. You'll 
see double-acting cylinder (shown). Dual 
pilot check valve locks piston in any 
position when directional control valve 
is in neutral. Used when drift is unde- 
sirable. Has speed control. 


Circle 205 on Time-Saver Card 
1537 Century Electric Co. 


You'll see . . . right-angle, single-re- 
duction, 48 Frame gearmotor. Worm 
gear of silicon bronze. Worm of hard- 
ened, high-grade steel. High-speed shaft 
has face-type seal with spring back. 
Lip-type seal on low-speed shaft keeps 
gear oil from getting into motor. Gear- 
head has four positions. Worm gear 
dips into oil for continuous lubrication. 


Circle 206 on Time-Saver Card 
504 Commercial Filters Corp. 


You'll see . . . CFC porous ceramic filter 
element (shown). Shapes include discs, 


cylinders (10”, 20”, 30” long x 2%” 
OD), sheets, and cups. Uniform struc- 


e Specific Adaptations 
ture. Ratings of 1, 5, 10, 25, 50, and 


iperior Quality e Application Engineering | 100 microns. Resists heat shock. With- 
stand differential pressures to 600 psig. 
Honan-Crane hydraulic cartridges of ad- 


BENTON HARBOR ENGINEERING WORKS, INC. | sorptive fuller’s earth, cellulose, and 


622 Langley Avenue + St. Joseph, Michigan Continued on page 56 
ircle 26 on Time-Saver Card 
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..offers you single source 


‘ontrol valves 


4-WAY SELECTOR 
VALVES IN A VARIETY 
OF MODELS TO MEET GENERAL SPECIFICATIONS | MODELS 


FLUID: Oil, for hydraulic use only Lever-Operated For Hand 
PRESSURE: 1500 psi maximum Control. Stem-Operated For 
REQUIREMENTS FLOW: 3 to 28 gpm. Remote Manual! Control 


a complete line for every application 


steel; bodies—gray iron castings. Voltages. 


Various forms of return springs or detents Pilot-Operated For Remote 
for slide positioning. Hydraulic Control 


‘ * 


a 7 we 


PORT SIZES: % to 1° pipe size. Solenoid-Operated 
MATERIAL: Slides and spools—hardened in Various DC and AC 
Y — 


rugged simplicity for efficient, long, reliable service life 


These compact, 4-way selector valves are used for control of double acting, or single acting 
cylinders. Simple spool-type construction provides a wide variety of porting arrangements 
for either open-center or closed-center hydraulic systems. 


The Valves With Maximum Operating Efficiency Over The Years 
Let ADEL be your single-source for precision hydraulic equipment 
Write for valve brochure containing complete specifications. 


ine 


NEW bDiMENSIONS IN reliability ADEL PRECISION PRODUCTS 


= 
ee A DIVISION OF GENERAL METALS CORPORATION 
— 1444 I 
Designers and Manufacturers of Ba s destinaieiilie oh tedibeadh cemenine 
INDUSTRIAL & MARINE GR : 
OISTBIBUTORS IN PRINCIPAL CITIES 
HYDRAULIC CONTROL EQUIPMENT 1 


THROUGHOUT THE U.S. AND CANADA 


Circle 2 on Time-Saver Card 





1915 Dow Corning Corp. 


Sn) ® | PS 4 pram wt 
COMPRESSION to corm == 


12 000 psi --Along the aisles es 
925 Gast Mig. roe 


. discharge capacities aon. Tenen Grune sulbewntige & You'll see . . . miniature, oil-les: 


iry-vane 


with 


( CARDAIR 
CENTRAL COMPRESSION SYSTEMS 


- .\ 207 on Time-Saver 
om 
512 Crane a Co. 


\ New Technical 
’ 
_— = and You'll see 
atalog ‘ 
See offer 
below 


— nitr oft 
w 
net 


' 


ae 


Cardair Central Compression Systems 
completely packaged, semi-portable)—are 
today handling air and a variety of gases 

helium, nitrogen, argon, etc.—at pres- 
sures ranging from 4,000 to 12,000 psi with 
discharge capacities from 50 to 150 scfm 
Even hydrogen is being safely compressed 
to elevated pressures 

Systems can be provided from stock 
with guaranteed purification of delivered 
gas to —100°F. dew point and less than 
4 ppm oil content. Specially engineered 
systems to meet your particular require- 


ments can be supplied from standard Se eee i 336 Greene, Tweed é _ 


components You'll see tk 
This ability to control hard-to-handle + ae 


gases, proven by years of exacting rocket 

and missile service, offers unlimited pos- 

sibilities to industry—not only for testing i. Pliable « ig ‘ tin tic} uty 
and laboratory work, but also for actual He Taflar . na = range of vent extrusion at sealing interface 
production soot * . , D-ring heel. Rear wedge ends in 

installs into simple 
ylinder 


208 


921 Crawford ran Co. 


You’ ll see 


Model PB-CCS fawideselection of systems 
4-stage a ¢ re » System—Pressure Range 
nduct 65 to 135 psig—Capacity 

n He—Guaranteed Gas Purity 


ntent 219 Disogrin Industries, Inc. 
You'll see see imp stators and r 628 Hansen Mig. Co. 


FOR YOUR FREE CATALOG, clip this Veu'll cee... Settee HE 


to your signed letterhead and mail to 
CARDAIR 


Dept. |6, 307 N. Michigan Ave., Chicago |, tt! 
WESTERN STATES DISTRIBUTOR 
General Air Equipment 


824 Hollywood Way, Burbank, Ca r saver Card Continued on page 58 
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NOW! MATCH THE PRESSURE REGULATOR TO THE JOB 


LARGE ...SMALL... FOR REGULATING AIR, STEAM, WATER, 
LP GAS, ACETYLENE, AND SOME OILS — Watts has the right 
pressure regulator to control them all precisely. 


And they’re sensitive—they detect minute variations in flow 
rate, control them accurately with minimum pressure drop, 
yet offer maximum flow capacity. 

Watts pressure regulators are compact, designed for the 
job, No Jjury-rigging needed. Nor do you have to settle for a 
bulky, high-priced reguiator designed for an entirely different 


There’s a complete line of regulators for air, ranging from 
¥g” to 1”, with or without gauges. Conveniently-located Watts 


distributors ship from stock on receipt of your order, 
application. WRITE FOR FREE TECHNICAL CATALOG. 


\ 
FILTERS = \ 
REGULATORS \ YOUR SAFE SPECIFICATION 
LUBRICATORS ‘ 


\ 
Watts Regulator Company, Industrial Division, Lawrence, Mass. 














Air pressure entering double-acting cylinder at Ports A and B actuates 
slide head shaft, which controls positioning of upper electrode. Sensi- 
tive low inertia response is achieved by two frictionless Bellofram 
Rolling Diaphragms. Bleeder holes maintain a pressure differential. 


Frictioniess Rolling Diaphragms 
insure Fast Follow-up for Weider 


PROBLEM: To design, for 
use in an automatic welding ma- 
chine, a pneumatic actuator for 
positioning the upper electrode in 
response to expansion or contrac- 
tion of the weld nugget. Sensitive, 
frictionless movement was man- 
datory to provide instantaneous 
reaction to momentary changes in 
nugget dimensions. 


SOLUTION: Federal Ma- 
chine & Welder Company’s de- 
signers specified a double-acting 
air cylinder with two Bellofram 
Rolling Diaphragms, each molded 
from a dacron fabric impregnated 
with a nitrile elastomer. 


With no mechanical spring gra- 
dient, no break-out friction ef- 
fects, and low hysteresis, these 
rolling, non-porous membranes in- 
stantly translate pressure changes 
into movement of the electrode 
control head. Although very sensi- 
tive to pressure variations, they 
are capable of sustaining high 
working pressures, because the 
force experienced on the narrow 
convolution is only a small frac- 
tion of the total force applied over 
the effective pressure area. 


Operating between wide tempera- 
ture ranges, these Bellofram Roll- 
ing Diaphragms provide a flex life 
of millions of cycles, yet do not 


require lubrication or close ma- 
chine fits for piston and cylinder. 


Bellofram Rolling Diaphragms 
are free positioning and friction- 
free. They roll off the piston 
sidewall and onto the cylinder 
sidewall in a smooth, continuous 
motion. 


WHAT IS YOUR PROBLEM? 

If conventional bellows, O-rings, 
cup packings, etc., fall short of 
your requirements, Bellofram 
Rolling Diaphragms may be the 
answer. Special types can be de- 
signed for use with almost any 
gas or fluid in actuators, pumps, 
instruments, seals, accumulators, 
fluid dampers, etc. 


OPERATING LIMITS 
Operating Pressures: 1 inch H,O to 
500 psi (up to 1200 psi in some cases). 
Operating Temperatures: — 85°F. to 
+550°F. (from —120°F. to +700°F. 
in some cases). 

Cylinder Bore Sizes: .25 to 12 inches. 
Effective Pressure Area: .028 to 108 
square inches. 

Total Stroke Capabilities: .01 to 12 
inches. 

Sidewall Thickness: .008 to .035 
inches. 


Send for free literature 


nothing rolls like a 


Bellofram 


rolling diaphragm 


BELLOFRAM CORPORATION, 25 BLANCHARD RD., BURLINGTON, MASS. 
Mission 3-9000 


BRowning 2-2100 


Teletype No. Burl., Mass. 166 


@Per tredemart USA. and foreign countries + Bellofrem Rolling Diaphragms are protected by U.S.A. and foreign petents. 


Len 
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ry 


free flow. O-ring in socket body com- 
presses against inserted outside sur- 


1536 Hoke, Inc. 
You'll see . . . 300 Seri 


forged needle 


TT 7 f 
Circle 215 


1207 E.F. Houghton & Co. 
You'll see . . . synthetic packings 
rod wipers for hydraulics, Seal-Guard 
is two, knife-edged bronze wiper rings 
x1 rubber retaining ring. Tapered 
bronze rings, loaded by shock-absorb- 
ing retainer, remove foreign matter and 
n rod and ring. You'll 
sompound 


w ll away i 
see Rex-Syn packing—a 
k resin and Buna N. Low fri 
] le strength, g 


raid covering has 

tbrasion, mildew 

ind tls. Lower 

1 wire-braid rubber hos« 

r equivalent pressures. Increased flex 

ttigue resistance. Lightweight. Unlim 

ited shelf life. Unaffected by flammable 

and nonflammable hydraulic fluids 

Braze-Seal fittings in steel and stainless 

steel. Brazing ring is in sleeve. You'll 

see fittings for tubing of aluminum 

polyethylene, and nylon. 37-deg. flare 

ittings in steel, stainless steel ana 

brass. Plug, needle, diaphragm, and 

3gle valves. 

Yircle 217 on Time-Saver Card 
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SPECIFY 








B&W Job-Matched seamless mechanical tubing 


B&W ’s comprehensive quality control procedure provides .. . 
e good surface finish e dimensional accuracy 
e controlled uniform mechanical properties 

Quality is only one of the many reasons why it pays to specify B&W Seam- 
less Mechanical Tubing. And remember, matching tubes to jobs assures low 
optimum cost as well as ease of finishing. For more information call your 
local B&W District Sales Office or write for Bulletin TB-418. The Babcock & 
Wilcox Company, Tubular Products Division, Beaver Falls, Pennsylvania. 


THE BABCOCK & WILCOX COMPANY 
TUBULAR PRODUCTS DIVISION 


Seamless and welded tubular products, solid extrusions, seamless welding fittings and forged steel flanges—in carbon, alloy and stainless steels and special metals 





TA-9049-SM3 
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Design of variable volume 


AXIAL PISTON 
HYDRAULIC PUMPS 


for systems seis “rt 
up to 5000 psi 


PISTON 3 
AND =e 
SHOE Pree v9 
ASSEMBLY 
CYLINDER BARREL 
BEARINGS __ 


ADJUSTING KNOB 





CREEP PLATE 


SHAFT SEAL l PISTON 
| «t™ 
~ ‘a INDEX PLATE 
, . 
‘s - 


HANGER HOUSING 


PORT FLANGE MINIMUM 
DELIVERY 
LIMIT STOP 
ADJUSTMENT 


APPLIED HYDRAULICS & PNEUMATICS 





By: Ellis H. Born 

Director of Sales-Engineering 

Denison Engineering Division 

American Brake Shoe Co. 

Columbus, Obio 
With today’s ever-increasing require- 
ments in the transmission of higher 
horsepower, the designer must look 
to hydraulic components that will 
give the greatest transmission efh- 
ciency with the lowest possible cost 
and the smallest possible package. 
With smaller, lighter, more power- 
ful equipment —operating pressures 
of 2000, 3000 and 5000 psi are 
becoming commonplace. To meet 
the needs of higher pressures with 
a high degree of reliability, axial 
piston pumps and motors of proper 
design should be considered. 

For 5000 psi requirements, the 

axial piston pump (illustrated) is a 





HANDWHEEL CONTROL 


. with locking device for accurate 
manual pump volume regulation. 


STEM CONTROL 


.. provides mechanical linkage co the 
driven equipment 
UIP 


HYDRAULIC CYLINDER CONTROL 


similar to stem control, except 
volume is hydraulically regulated. 





May, 1960 


logical choice. It operates on the 
principle of a series of pistons in a 
common barrel that progressively 
draw oil into the barrel on the 
suction stroke and force oil from 
the barrel into the line on the dis- 
charge stroke. 

With this simple axial piston 
design, direct and unrestricted flow 
into the pumping assembly is pos- 
sible, eliminating the need for the 
large flow areas used and the moving 
seals which, in turn, eliminates main- 
tenance. Direct flow path further 
insures good suction characteristics 
—a highly desirable operating advan- 
tage for obtaining efficient hydrau- 
lic performance. 

The port plate of the Denison 
pump is designed as an axial hydro- 
static bearing which balances out the 
thrust of the cylinder barrel, leaving 





ELECTRIC MOTOR CONTROL 


. adjusts pump volume to desired 
level. Integral brake in gear-head 
motor eliminates over-travel 















PRESSURE COMPENSATOR CONTROL 


affords automatic regulation of 
pump volume to meet preset pressure 
demands 








ELECTRO-HYDRAULIC CONTROL 

° . utilizes sensitive, system error- 
detecting unit which energizes hy- 
draulic volume control piston. 








only sufficient force to create a posi- 
tive seal contact between the cylinder 
port plate and the cylinder barrel. 
Because of reduced thrust, wear on 
mating surfaces is decreased and 
pump life is greatly extended at all 
pressures up to 5000 psi. 

Where variable volume is required, 
it is logically desirable (for efficiency, 
simplicity and low maintenance) to 
eliminate the need for varying the 
position or angle of the cylinder 
barrel to regulate volume. In the 
Denison axial piston pump, output 
is simply regulated by varying cam 
plate angle. Zero to full flow or 
flow reversal is regulated by hand- 
wheel, hydraulic cylinder, stem, 
electric motor, compensator or 
electrohydraulically. 

In the Denison design, the line of 
action of the combined radial load 
of all pistons is through the roller 
bearing supporting the cylinder 
barrel. The use of a large bearing 
provides non-deflecting support for 
these radial forces. Asa result, 
unbalanced or twisting offset that 
would tend to unseat the cylinder 
barrel from the port plate is elimi- 
nated. A continuous, effective seal- 
ing action of the barrel against the 
port plate is maintained to promote 
high pumping efficiency. 

Piston and shoe assembly design 
also reduces by one-half the number 
of ball and socket couplings found 
in other types of axial piston pump 
construction. The shoes hydrauli- 
cally balance out all piston thrust, 
eliminating need for thrust bearings. 

Data and specifications on 5000 psi 
pumps, motors and controls are avail. 
able from your Denison representa- 
tive—located in principal cities—to 
assist you in developing hydraulic 
systems for maximum efficiency 
and economy. 


NEW CATALOG 
FOR DESIGNERS 
AND ENGINEERS 


Write for your 
copy of Bulletin 
220 —“Hydraulic 
power to 5000 psi”. 
Includes complete specifications, 
operating data and applications for 
Denison’s full line of hydraulic 
pumps, motors and controls. 








DENISON 
Na) 


DENISON ENGINEERING 
DIVISION 


American Brake Shoe Co. 
1166 Dublin Road « Columbus 16, Ohio 





61 































Designing 


With the BD SEAL 
Ww 


TS 'S8VUEO ANDO APPLIED FOR 


the newest advance 
in packing technology 
from PALMETTO” Engineering 


) 
¥. Lh 
INNER OurTer 
env Ves WEDGE wok, 


5-8INS INTEGRAL WIPER 
* + “ 
& 3 SNAP RING 
1 RETAINER 


* The new Palmetto D-W Seal pro- 
vides a compact, low-cost seal 
which matches the performance of 
costlier, bulkier packings. De- 
signed primarily to provide a 
superior seal on rods subject to 
reciprocating motion in hydraulic 
or pneumatic service 


The enique D-W Seal offers these out- 
standing advantages: ‘SHARPLY REDUCED 
MACHINING COSTS © LESS COST FOR PACKING 
* SAVING OF SPACE © POSITIVE SEAL WITH- 
OUT EXTRUSION © INTEGRAL ROD WIPER 


HOW THE PALMETTO D-W SEALS 


Palmetto D-ring, installed under slight 
compression, rests firmly on its squore 
base provides a positive seal under low 
or high pressure. Double wedge back-up 
rings contribute bulk and stability 
guard the D-ring from rolling, twisting, or 
extruding. Self-centering action of seal as- 
sembly also adds bearing support helps 
center the rod while under pressure. Lip 
on second wedge exerts dependable wip- 
ing action avoids need for seporate 
wiper element. Entire D-W seal assembly 
fits into counter-bore in cylinder head . 
is secured with a snop ring near cylinder 
head's outside surface 

Since the D-ring element is furnished in a 
broad range of rubber compounds, the 
D-W Seal operotes with any flvid and at 
temperatures from minus 7OF to 600F. The 
stonderd back-up wedge rings are made 
of nylon, but other plastics or metals can 
be supplied to meet specialized applica- 
tion conditions to give the D-W Seal com- 
plete versatility 











* For more porticulers, write 


NORTH WALES PA 


See us at Booth 334, 0 ingineer! 
New York Collseum, May 23-26 
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...Along the aisles 


1823 L & L Mig. Co. 


You'll see 

ind pipe fittings 

steel. O-ring seal 

peated disassembly 

sealing ability 

lets may be aligned perfectly with sys 

tem piping. No danger of overtorqu 

ing and hydraulic fluid co n 
in pipe thread nnections 

models. Flared tul : 
and solder 
90-deg und 4§ 


Male and female 


ircle 218 on 


1500 Lehigh Chemical Co. 


* 
«+ AD 


1630 Leiman Bros., Inc. 
You'll see . . . air motors f , 


Velver! 


le 220 


1202 Micro Switch Div. 
You'll see ide-pl 


switches 


or heads mount 
90 deg. apart Rollers 

: eg., lock in any position. 
u'll see maintained-contact yoke-ac 
tuator. When actuator moves from 
either extreme position, internal switch 
ing unit transfers and maintains circuit. 
Yenter-neutral, plug-in limit switch can 
jo work of two ! witches. Can save 


time, space Can simplify 


actuating systems. Two, 2-circuit, double- 
break, basic switches control four iso- 
lated circuits. Roller-lever actuator oper- 
1tes one basic switch when moved left 
the other, when moved right. Replaces 
in seconds without disturbing electrical 
connections. l-way roller arm and rod 
actuator switches for side or bottom 

unting. For machine tools which have 
1 slide to actuate switch, override it, 

it not actuate it on return stroke 

2ld-adjustable, horizontally and ver 


ircle 221 on Time-Saver Card 


1513 Polymer Corp. of Penna. 


You'll see . . . Nylaflow pressure hose. 
Nylon inner tube reinforced with high- 
tensile yarn. Has one-fifth the weight, 


INNK, 
'\y Oh * 
we 


ind less than one-half the wall thick- 
ness of rubber hose with equivalent 
burst strer ; resists abrasion 
1250-psi hose, when pressure-pulsed 


pressures 
pressures 
ID's are %” 
2”. You'll see 
for hydraulic 
Nylasint sintered 


bing 


lt-in lubrication for 


Circle 222 on Time-Saver Card 


1810 Raybestos-Manhattan, Inc. 


tr ws 


You'll see . . . R/M 1550 piston cups 
ind R/M 1250 packing rings. Made of 

Teflon and asbestos cloth. Minimize 
ermal expansion and plastic flow of 

ire Teflon prod te RR at tray 

ire Teflon products. Resist extrusion 


Broad chemical resistance, Low coeffi- 


ent of friction without lubrication. For 


n I 550 F. Minima! thermal 
xpansion. Handle low and high pres- 
sures. Air or oil pressure expands 
imference of ring on pressure stroke 
zland pressure doesn’t cause excessive 
ction. Low friction at cup’s sealing 
rface Jup doesn’t fail in tension at 


ise 


Ith 


Circle 223 on Time-Saver Card 


2419 Rotherm Engineering Co., 
Inc. 


You'll see ... Type YR revolving joints 
for gas and liquid. No bearings. No 
lubrication. Low turning torque. Rotat- 
ing syphon. For temperatures from 
100 to 500 F. Used with brackets. 
Type AR does not require solid mount 


Continued on page 64 
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. , case “SS 
HARDENED ie, 
OME-PLATED | _ “STA-DYN”> 
ROD ' ROD FLANGE 


SEAL 
7 (Pat. Pending) » 


ALL SEALS 
») “SEAL WITH 
| PRESSURE” 





Here are eight more reasons why Miller Air Cylinders con- 
tinue to be the most economical and reliable cylinders that 
money can buy. These stellar features—including the new 
port seals—are standard Miller construction—yours at no 
extra cost. Thus, they provide appreciable savings in 
original investment—jparticularly for those who insist on 
“J. I. CL? quality throughout. Savings in operating costs are 
even greater, because these features are proven assurance of 
longer cylinder life, greater efficiency, reduced maintenance 
and downtime. 

Specify ‘Miller for greater reliability and economy! Write 
for bulletin. 






MILLER FLUID POWER 











WHAT AN ASSEMBLY 
me wo 4 









































es 





THAT'S EXACTLY 
WHAT WE'RE IN- 
TERESTED IN! A 
FINE ASSEMBLY 
THAT I8+++FOR THE 
FINEST IN CUSTOM 
CYLINDERS AND 
VALVES+.+++CALL, 
WE'LL TALKI33333 


UNIVERSAL 
HYDRAULICS 


DIVISION OF HOLAN CORPORATION 


43500 BEIDLER ROAD 

WILLOUGHBY. OHIO 

WHITEHALL 2- “439% 
164 on Time-Saver 
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dc). Spring-loaded plunger and 
piston assembly. NC. Mount in any posi 
tion. Orifices and NPTF ports are %”. 
Yompact V-5 series valves handle 400- 
psi differential. 2-way types are NC 
seal in either direction. 3-way valves 
ure NC, NO—directional control and 
ilti-purpose. Orifices are 1/32”; NPT 
ports, %” or %”. 
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1300 Stratoflex, Inc. 
You'll see . sé 
f cadmium-plated stee 
series 
for 800 F 

935 Roper ee Inc. sealing. One 

You'll see . . . Series mr safety wir 

units. For hydraulic pressure feed 


104 Synflex Peoducts a. 
You'll see .. . fl for liquid 
i gas ,”-ID hose for 3000 psi 
J00 psi). Other ID's 
¢ 13/ veld * 55” 
od Hic not , 
3e@ inner tube 
1340 Sealol > One hose meets major 


You GBB «es Winder Drive ity of needs. Weight is %& that 
In e windina r ' textiles vent x] Por 2295 F 


2115 Thomson Industries, Inc. 
wee see . .. Nyliners—nylon bear 
tatior ir ocation. Thin 

“Orr 


1813 Skinner Electric Vaive Dev. 


WES O0D « > « 


1704 U.S. Elecrtical Motors, Inc. 


You'll see . . . Type H-7 close magne 


hydraulic pump motor Cast i 
isc A ating beeshet ot 


nates m inting pase 
es length of pump-mo- 
tlized castings pre 
precision-machined 


Continued on page 66 
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Quality the best economy of all 


Under 100-psi pressure in desk-top Suntac demonstration, a straight mineral oil leaks out four times faster than Suntac of the same viscosity. 


You can cut oil leakage as much as 75% 


simply by switching to a Suntac oil 


Don’t 
don’t 


cuss your “problem” 
look for 
try a Suntac oil 


a bigger drip pan 


Suntac oils, besides their excep- 


tional lubricating qualities, have the 


remarkable capacity to stay put in- 


stead of dripping out and making 


floors unsafe 

Match Suntac against the oil 
using. Notice 
antileak 


how its 
characteristic 


you're now 


non-gummy 


leaker, 


can reduce your oil losses as much as 
three-fourths. In fact, many users re- 
port oil savings up to 90%! 


Have your Sun representative ar- 
range for the five-minute demonstra- 
tion shown above—right on your 
desk top. Or write for Suntac informa- 
tion to Sun Or Company, Phila. 3, 
Pa., Industrial Products Dept. AH-5, 
In Canada: Sun Oil Company 
Limited, Toronto & Montreal. 


MAKERS OF FAMOUS CUSTOM-BLENDED SLUE SUNOCO GASOLINES 


May, 1960 
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NOW! POSITIVE LOCKING WITHOUT 
THE LIMITATIONS OF WIRING DEVICES 


REG. APPLIED FoR 


SELF-LOCKING FLUID COUPLING NUT 


Eliminate time and expense involved in safety wiring. 
The new Stratolok* self-locking fluid coupling nut 
assures positive locking and trouble-free sealed joints 
in critical applications. 


Stratoflex’s new Stratolok series of self-locking nuts is 
based on a 3-way mechanical displacement of 
threads. The Stratolok locking element permits free 
hand starting and insures that the lock is fully en- 
gaged before the nut is completely seated. When 
fully seated, the lock is retained. 


Stratolok nuts meet all locking performance require- 
ments of Specification MIL-N-25027. They are avail- 
able in a complete range of sizes and are reusable 
and completely interchangeable with existing AN and 
MS nuts. Stratolok “S” series nuts, for temperatures 
up to 550°F, are Cadmium-plated steel; “CR” Series, 
for temperatures up to 800°F, are silver-plated stain- 
less steel. For complete information, write for Stratolok 
Bulletin S-8. 


*Formerly SPS Self-Locking Nut SF5-0 





SALES OFFICES: 
— Atlanta, Chicago 
Cleveland, Dayton 
\ Detroit, Fort Wayne 
ve ‘ Fort Worth, Hawthorne 
ON . , Houston, Kansas City 
71 C. Milwaukee, New York 
P.O. Box 10398 Fort Worth, Texas Philadelphia, Pittsburgh 
Branch Piants: Hawthorne, Cal., Fort Wayne, Toronto San Francisco, Seattie 


in Canada: Stratofiex of Canada, inc. Toronto, Tulsa 
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parts, assure concentric mounting. Rig- 
id, precision, splined coupling for di- 
rect pump connection. Completely-en- 
closed housing. No exposed couplings. 
Single and double ends. From % to 50 
hp 
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1725 Vickers, Inc. 
You'll see . . . Electrohydraulic servo 
building-block systems. SA4 servovalve 
has flow rates:to 37 gpm at 1000 psi. 
High response, good dirt tolerance. 
You'll see vane pumps for water-base, 
fire-resistant fluids, and a deceleration 
valve which operates precisely, regard 
less of system flow rate. Improved, up- 
rated directional valves have greater 
low capacity. You'll see an economy 
power pack, and a new line of power 
steering components. High- performance 
high-speed mobile pumps give much 
greater hydraulic horsepower without 
rchange- 





able parts. Wide range of sizes 
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2213 Wooster Div. 

You'll see .. . a new family of hydraul- 
ic gear pumps. Simpler design, longer 
li higher performance. Outlet pres- 
sure diverted behind rear bearings, to 
reduce clearance between bearing faces 


and gears. Optimum volumetric effi- 


ciency at all speeds and pressures. Tin- 

cluminum-alloy bearings. Double-lip 

shaft seal. Hardened and ground steel 

gears and shafts. High-tensile alumi- 

num bodies. Wide variety of porting 

t and drive arrangements. 20 

ll have either side 

porting, or a combination of 

these. Standard SAE mounting flanges 

md drive shafts. Capacities from 0.7 
140.0 gpm at 2000 rpm, 2000 psi. 
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1111 Applied Hydraulics & 
Pneumatics 
| Come and see us to discuss your fluid 
power developments and problems. 
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CYONS 


Ih Year... 





... Of uninterrupted service to industry 


> 


providing you with maximum 


valves 


performance and dependability 
cylinders 7 


in fluid power equipment 
airline 


filter-lubricat ) 
sip lice tinea chee ‘hegaw. .. world’s largest manufacturers 
of air and hydraulic equipment 


hydraulic machines OVER 11,000 STANDARD CATALOGED ITEMS; 
y 11 CATALOGED LINES OF AIR AND HYDRAULIC CYLINDERS 


special pneumatic and 


. oe @ a. & EQUiIiPM EN T 


LOGANSPORT MACHINE CO., INC 
PLEASE SEND COPY OF CATALOG 


Send for 

your copy of 

A down-to-earth 

20-page booklet 

on the “rights” 

and “wrongs” in 

setting up and servicing air and 
hydraulic equipment. 


Member 
National Machine Too! Builders’ Assn 
National Fluid Power Assn. 


May, 1960 











All Marine and Military Specification 
“O”’ RINGS ready for immediate shipment 


\ll Sizes and Quantities of Viton, Butyl, Teflon Prices are competitive with other sources and with 
and Silicone Now in Stock. our automatic packaging equipment we can pack- 

age to Military Specifications or individual re- 
\ tremendous inventory of all Military Spec as quirements. We can also supply “O” Rings as 
well as standard quality “O” Rings is now carried “cure-date” kits. Inquiries for your immediate 
by Bearings, Inc. in order that we may be able to needs or for a year’s requirements will be an- 


meet all customer requirements without delay. swered promptly. Write or call NOW! 


Providing bearing service BEARI NGS. INC. 


in the North® OHIO: Akron + Canton + Cincinnati « Cleveland+ Columbus * Deyton + Elyria * Hamilton + Lima + Lockland * Mansfield * Painesville * Toledo * Youngstown 
Zanesville» INDIANA: Ft. Wayne indianepolis * Muncie * Terre Houte + PENNSYLVANIA: Erie « Johnstown * Philadelphia « Pittsburgh « York 
WEST VIRGINIA: Cherleston + Huntington * Porkersburg * Wheeling MEW JERSEY: Comden + Nework 
and NEW YORK: Belonrol Corp. Suffcle* Niegere Falls* MARYLAND: Beltimores DELAWARE: Wilmington 


in the South> Dix E BEARI NGS,INC 
. 


FLORIDA: Jocksonvilles GEORGIA: Atlentes KENTUCKY: Lovisvilles LOUISIANA: Baton Rouge » New Orleans 
N. CAROLINA: Charlotte + Greensboro + $. CAROLINA: Greenville» TENNESSEE: Chattanooga * Kingsport * Knoxville * Nashville 
VIRGINIA: Norfolk + Richmend 
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Processors automate even heavy work with air. In a complex frozen juice concentrate 
blending operation, Plymouth Citrus Products Cooperative, Plymouth, Fla., hooks up 
Schrader Air Products simply and economically to a gravity conveyor. Full 55-gal. barrels 
on feed sections roll down to stop bars and are selected in correct order and ratio for dump- 
ing. “The Schrader system performs well,” says C. Byron Smith, plant manager. “We're 
handling 200 to 300 barrels a day on this selective conveyer, and could handle more.” 


Orunss from 
cold room. 


taterlock switch closes 
circuit te solenoid valve 
section: 
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PROCESSOR AUTOMATES BACK-BREAKING 
CHORE WITH SCHRADER AIR PRODUCTS... 
GAINS SPEED, EFFICIENCY, BIG ECONOMIES 


Solve difficult problems of handling, conveying and 
sorting, just like this company .. . with air! Versatile 
Schrader Air Products take punishing environments 
in stride, even corrosive atmospheres ... Work together 
like magic on American production systems of many 
different kinds in hundreds of industries. 


You already have air. Add Schrader Air Products to 
push, pull, hold, position, move work repetitively .. . 
cure headaches of weight, assembly, production main- 
tenance ... perform tirelessly and with precision. 
Speedy yet safe Schrader takes the drudge out of work, 
adopts to special needs, saves time, money and effort. 


Select from the full Schrader lines to plan your automation of machines. Your 
Schrader distributor can help you pinpoint what you need. For more data write: 





e division of SCOVILLE 


A. SCHRADER’S SON 
Division of Scovill Manufacturing Company, Incorporated 
456 Vanderbilt Avenue, Brooklyn 38, N. Y. 
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BARKSDALE AIR-SEAL’ VALVES 


LOW PRESSURE AIR TO 250 P.S.1. 


over 200 different valves available. 
the higher the pressure, 


7 rm , > > ; ‘ ‘2 ? 
W hy so many diffe rent air valves! the tighter the seal. 


*The air pressure is the sealing force... 


Because air valve requirements vary with the method of actuation. A basic 
valve with interchangeable actuators cannot possibly meet ALL your specific 
applications without compromise, For example: A solenoid valve designed 
for speed would not have the stamina required of a manual or foot valve. 
The Barksdale line of AIR-SEAL Valves has been designed with your 
requirements in mind. All our valves have been engineered for best per- 
formance from your point of view... for YOUR specific need, and not to Bien dite 
make OUR job easier. Ye to 1,” N.P.T. 


with or without 
spring return 


MANUALLY OPERATED 


MANUAL and FOOT OPERATED “SHEAR-SEAL"” VALVES 
Shut-off volves 


No oilers and filters needed — not criticol to dirt and VY, to 1” N.P.T. 

corrosion — made from non-corrosive materials. with or without 
spring return 

Years of leakproof service — without constant maintenance 

— Self aligning “‘Shear-Seal’’ design compensotes for nor- FOOT OPERAT 

mal wear. 

4-Way valves 

Va, Ve and Y,” N.P.T, 

with or without 

spring return 


no SPOOL of PLATE VALVES 


Alignment is critica! — dirt and corrosion 


couse sticking. SOLENOID-PILOT 
There is no compensation for normal bGtes wien 


wear — leakage increases with use. Ve to %" N.P.T. 
A.C. and 0.C. 
Standard Explosion- 
proof 


0 


SOLENOID-PILOT CRESCENT® (Self-aligning poppet) VALVES 
Quick response (12 milliseconds) dve to short travel of 
* 


poppets and solenoid. 7" . ) 

Tight sealing — self-aligning, self-scavenging design 

adjusts to normal weor — not critical to dirt and corrosion— With 
non-corrosive materials throughout. oak, meee 
No coil burnovt — heat dissipating ‘integral’ design. 


ao SPOOP VALVES 
i) 


Slower response due to long spool travel. 


Leokage increases with use — dirt and 3-Way volves 
corrosion particles ore pround-in PF yt . 
between spool and seals—Sticking! Stondard 
Overheating couses coil burnout — poor 


heat transfer of “‘unitized’’ design. 


override Explosion- 
proof 


DIRECT SOLENOID 
DIRECT-SOLENOID OPERATED “SHEAR-SEAL"” VALVES > 


Leakproof for years of service — self-adjusting to wear, 4 , 
-Woy volves Explosion- 
No coil burnout — because valve does not freeze up. Va, Ye and 2” N.P.T. proof 
A.C. and D.C. 
Standard 
at 


g\ SPOOL VALVES 


Dirt enters spool clearances — develops S.they valves Eaptecien- 


leaks — causes sticking — sticky valves Va. Ye and 2" N.P.T. proof 
" A.C. and 0.C. 
are to blame for most solenoid burnout. Stondord 


& / 


"9 Shut-off valves 
¥* Va, Ye and Y¥,” N.P.T. = 
Write for Air Valve Catalog Q0-AV é A.C. and D.C. Stondord 

CONTROL VALVE DIVISION 
Diverter valves . Explosion- 
al $ a i v es Ya. Mie ond 2" N.P.T. proof 
A.C. ond 0.C. Standard 


5125 ALCOA AVENUE © LOS ANGELES 58 « CALIFORNIA 
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PACKAGED POWER 
IN ITS 


NEATEST FORM 


the ‘M’ range of 
KEELAVITE 


hydraulic power-packs 


We at Keelavite are 


Only standard Keelavite 
Units used. 


THE ‘MIDGET’ 


‘MINOR’ 


‘MAJOR’ 


‘MIGHTY’ 


Pump capacities and controls 
to suit customers’ requirements 


a team of experts KEELAVITE 


engaged SOLELY 
in the application 
of hydraulic power 


KEELAVITE HYDRAULICS LTD, ALLESLEY, COVENTRY, WARWICKSHIRE 


Telephone: Meriden 441 


Circle 93 on Time-Saver Card 
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NEW 


PRODUCTS 





Components, tools and equipment for fluid power systems. For 
more information fill in and mail post card bound in this issue. 


FLOW CONTROL VALVES 
. +. @re pressure-compensated 


Designation: Series 8600 


Features: For meter-in, meter-out 
or bleed-off circuits. Knife-edge ori 


fice. Need no drain connection. Use 


as 2 and 3-port models. Vernier 
knob has provision for safety-lock 
wiring. Available with return free 
flow check 


Specifications: For 3000 psi. 14”- 
3” pipe tap has capacity of 6 
gpm; +9”-! pipe tap has capacity 
of 16 gpm; 4-1” pipe tap, 430 
gpm; 144"-1Y4 pipe tap, 125 gpm 

Rivett, Inc. 

Boston, Mass 

300 


HYDRAULIC PUMP/MOTORS 
. » « for continuous duty 


Features: Pump’s splined shaft di- 


rectly connected to internally 


> 


sjlined motor shaft. Eliminates flex- 
ible couplings, pump mounting 
Less mounting area, per- 


j 
il 


platforms 


fect alignment. Motor couples < 


rectly co all types of aircraft hy- 
draulic pumps. With bell housing, 
couples directly to flange-mounted 
pumps with keyway shaft. With 
double-end mounting, drives two 
pumps. High starting torque 
Smooth-running little vibration 
Dripproof 
Specifications: 34”-25 hp 
Palley's 
Los Angeles, Calif. 


= — 
e 301 on Time-Saver 


COMPRESSED AIR DRYERS 
. . » have large capacities 


Features: Automatic—need no re- 
generation, heat, or power. Inter- 
cept water vapor and microscopic 


abrasives which elude aftercooler, 
receiver, and filters 
Specifications: In 33 sizes. New 
sizes have capacities of 10,000, 
11,000, and 11,500 cfm at 100 psi 
Van Products Co 
Erie, Pa. 
e 302 I : 


MINIATURE CYLINDERS 
. . » have U-cup packings 


Designation: Para-Mite 


Features: Packings have minimum 
friction. Honed steel barrel. Little 
adhesion between packings and 
metal. Heads permanently attached 
to barrel—no tie rods. Bronze rod 


head has good bearing qualities 


For more NEW PRODUCT reviews turn 


Hard-chrome-plated rods. Single- 
rod double-acting; double-rod, 
double-acting; spring-return. 


Specifications: Bores %4”, 1”, 
1-3/16". For air to 250 psi, oil to 
750 psi 
Paragon Mfg. Corp. 
Cleveland, Ohio 


ircle 303 on Time-Saver 


MINIATURE PRESSURE 
SWITCH 

. . . is piston operated 
Designation: Models 760-A, 760-B 
Features: One moving part. Fixed 
differential. For any medium. In 
steel or aluminum, Cadmium or ano- 
dized finish. Operates in any posi- 
t10n. 
Specifications: Adjustable operat- 
ing pressure: Model 760-A, to 250 
psi; Model 760-B, 200-1000 psi 


awy 5 
0 Se me 
cnntlettandenten titantron 
; } ; 


i 





Proof pressure 5000 psi. Envelope 
is .75” hex x 3.12”. 4” NPT port 
U.L. approved switch 5 amp, 240 v, 
spdt. Weighs 2 oz 
Alloy Bellows, Inc. 
Cleveland, Ohio 
e 304 on TimeSaver 
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ANOTHER NEW PRODUCT DEVELOPMENT FROM C/R 














New Wiper-Scraper Seal for Cylinders 


— wipes off water, dust, other contaminants 


combination of scraper and wiper. **Design- 


Scrapes off ice, mud, tar 


Rawhide’s S¢ Wiper-Scrapet 


N 

ymbines a spring brass scraper and in” cost is low, assembly simple. Most 
rubber member in one important is the performance contribution 

le scraper is to the cylinder. The additional value of 

longer packing life and increased operating 


under shaft to provide a snug 
hat will remove r or frozen mud, but’ dependability with the SC Wiper-Scrapet 
sufficient play within the shell to Seal will far outweigh the nominal cost 


4s 

rate any off-center conditions of the 

; For complete information, specifications 
e-s ) 

on O} and standard sizes, write for your copy of 


C/R's new Bulletin SC-100 


{ 


a sucn ¢ 


is caused by bearing 


The cost is much lower than any other 


CHICAGO RAWHIDE MANUFACTURING COMPANY 


1203 ELSTON AVENUE * CHICAGO 22, ILLINOIS 


Oil SEAL DIVISION 
See your telephone book 


Offices in 55 principal cities 
ago Rawhide Mfg. Co. of Canada, Ltd., Brantford, Ontario 

Geon International Corp., Great Neck, New York 

e Sirvene (synthetic rubber) molded pliable parts 
e C/R Non-metallic Gears. 


In Canada: Ch 
Export Sales 


R Shaft & End Face Seals 
r mechanical leather cups, packings, boots 


May 39 





New Solenoid Air Valves 
Need No Accessories 


Now available for the first time 
are solenoid operated air valves 
complet with all accessories at 


Available 


n. port sizes, they 


‘bare valve’ 
| 


prices. 
1 x. and i 1 
come in single- and double-sok 


noid types in 3-way, 4-way and 


l-way 5-port models 


Features include: solenoids in- 
terchangeable on all models of 
a given size; pre-wired plug-in 


type bases, eliminating custom 


ary wiring: standardization of 
bodies and bases for interchang 
ability; unusual compactness; 
elimination of troublesome 


solenoid 


(which floats in rubber) 


fasteners it assembly 


All valves are equipped with screw- 
or ball type manual solenoid oper- 
with lock-in and lock-out feature. 


Manifold type bases with common inlet 
exhaust, and conduit, available on 4 in. 
models. For complete information, ask 
for MAC catalog #60. 





Plug-in Connectors 
Now Standard on 


All MAC Solenoid 
Valves 


Pre-wired bases, into which you simply 
plug in the valve body, are now standard 
on all MAC solenoid valves—both direct 
solenoid and solenoid-air types. Bases 
are identical for single- and double-sole- 
noid valves of a given size. 

The same principle is also applied to 
the “add-a-unit” manifold type 
for all MAC 


from 2 to 10 valves can be 


bases 
available solenoid valves 
With these. 


coupled with common inlet 
Individual valves can also be 


. exhaust and 
conduit. 
isolated or pressure fed in from each end. 
With plug-in leads provided on all 
solenoids, wiring of valves has been re- 
duced to the utmost in simplicity. 


my 


_ Write today for this 





advances in 


PNEUMATICS 
MAC 


evolution of 
valve seals... 


While metal-to-metal seals work well 


in hydraulic valves, where inherent 
leakage is accepted, positive leakproof 
sealing is mandatory in air valves. 
Flexible seals are today accepted 
vital and they must be so designed that 
sealing efficiency increases with pres- 
sure. The seal should be self-cleaning 
so that foreign matter won't cause 
leakage. 

At one time O-rings were thought 
to be the answer. O-rings are excellent 
for static sealing or where travel 
short. O-rings are unsatisfactory, how- 
ever, when used as valve seals crossing 


an orifice due to the shearing action. 

Developing the best design and 
compound for air-valve seals was a 
long and tedious job, since elasticity, 
durometer hardness, compression set, 
and co-efficient of friction are also im- 
portant factors. 

Experience to date has proven that 
the best valve seal is a special Buna-N 
base self-lubricating oil-resistant com- 
pound—bonded to the metal to keep it 
from distorting. 

This is the type of seal used in 
MAC valves. We believe it represents 
an ideal combination. At least, their 
amazingly long life in MAC valves 
seems to confirm that belief. 


President 


MECHANICAL AI? CONTROLS, INC. 


10030 Capital, Oak Park © Detroit 37, Michigan 
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Easy maintenance is designed into 


every American-Standard exchanger 


Convenient inspection and service through sim- There’s one in every principal city. American- 

plicity of design mark every heat exchanger Standard Industrial Division, Detroit 32, Michigan. 

from American-Standard* Industrial Division. In Canada: American-Standard Products (Canada) 
All permit quick access to the inside of the tubes. Limited, Toronto, Ontario. 


And the tube bundle is removable on almost all "a cietictads ant Sieskiatie cm: taal 


. f Radiotor r r nitary Corporati 
models. So wherever you want to cool lube oil, CE Ss ae 
jacket water, hydraulic fluid, air or gas, or heat 


various fluids, look to American-Standard Industrial 


Division. We make standard and specially engi- American-Standard 


neered exchangers for virtually all conditions INDUSTRIAL DIVISION 


and applications. Simply call our nearest office. AMERICAN BLOWER PRODUCTS © ROSS PRODUCTS © KEWANEE PRODUCTS 
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an 
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USEFUL 
LITERATURE 





2-WAY VALVES 


deTIES ), for liquids and gases 


0” Hg, pressure t 

p< sizes from _ to 
lelay pilot 

t, cam-actuated 
valves. Bulletin 
rawings, flow charts 
> Ws dimensions 


electrical 


DRAWING TEMPLATES 
OF LIMIT SWITCHES 


Fu ile and half-scale ten plates 
rd Loxswitch models M34 
sh-mounting mod 

nensions, mount 
and other data 


B. Deni 


Obi 


401 


OIL COOLERS 
} 


For torque 0 rters industrial 


ipplications, marine transmissions 


ooled models have high-capac 


ity, ind tubes ror ma) 


. . , . Tol , 
structural strength. Tubes are me 


( hanic all 
better bond. Die-formed, reinfor< 


y expanded into fins for 


ing fin collars pr vide tight, per 
inent 1 along length of tube 


For your tree copy of publications 
reviewed, fill in the reader service card 


Core and tank assembly has no gas 
keted joints. Formed, one-piece strip 
in each core tube breaks up flow 
Oil constantly wipes tube surface 
for maximum heat transfer. Liquid 
cooled, shell-and-tube torque-con 
verter coolers have one, two, four- 
pass bonnets. Tubes and tube sheet 
are high-temperature bonded into 
casting. Catalog 1059 has photos 
drawings, performance curves, and 
dimensions and fan specifications 
charts. 10 pages. Young Radiator 


( Racine u 
402 


HYDRAULIC TESTER 


Bad pump, valve, or cylinder 
shows up as drop-off in gpm as 
pressure is raised. Portable. Weighs 
19 Ib. All tests made from tee be- 
tween pump and valve. In some 
cases, pressure gage tap can be used 
Three models have flow capacities 
of 100, 50, and 17 gpm. Each for 
pressures of 2000, 3000, or 5000 
psi. Schroeder Bros. Corp., McKee 
Rocks. Pa 

403 


AIR SYSTEMS 


Manual tells how to install air 
equipment, and correct defects. Air 
systems compared with other sys- 
tems. Over 15 charts and graphs 
show properties of air 16 pages 
Wilkerson Corp., Englewood, Col 


rada 
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HYDRAULIC VALVES 


Booklet shows manufacture and 
testing of components and systems 
for measurement and control of 
pressure, temperature, speed, flow, 
position, and liquid level. Products 
include pressure-ratio-actuated hy- 


draulic servo, high-temperature hy- 
draulic servovalve, 2000-F pneu- 
matic servo, pressure transducers, 
and pressure switches from 10” 
H:O to 5000 psi. Consolidate? 
Controls Corp., Subs. Consolidated 
Diesel Electric Corp., Bethel, Con 
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HYDRAULIC CYLINDERS 


Have straight-thread port con 
nections for O-ring type fittings 
Fittings bottom securely. Positive 
seal, tight mechanical joint, no dis- 
tortion. Use no pipe dope. Swing 
fitting to position desired, then 


tighten down. No temperature or 
shock leaks. Mechanically rigid con- 
nection. Bulletin S-113-1A has ta- 
ble of proper straight thread port 
size for 144" to 8”-bore cylinders 
Explains advantages of the ports 
Hannifin Co., Des Plaines, Ill. 
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ROTATING 
MECHANICAL SEALS 


Design data folder has nomo 
graphs of power absorption and 
frictional heat development of seals 
Graphs of maximum permissible 
shaft speeds for rotating spring- 
type seals, and PV ratings, Sealol 
Corp., Providence, R. I. 


407 on Time-Saver C 


For more reviews of FREE LITERATURE turn to page 176 


APPLIED HYDRAULICS & PNEUMATICS 





Snap-Tite valved couplings stop flow instantly’ 


Snap-Tite provides instant shut-off wherever fluid coupling is needed. 


Snap-Tite valved couplings connect and disconnect quickly and fully—they auto 
matically open line flow when connected; positively seal your line when discon- 
nected—with no “ifs,”” no chance for human error. 

Snap-Tite couplings are available in sizes from 14” to 6” ID, in steel, brass, alumi 
num, 303 ss and 316 ss. Sizes from 6” to 10” ID are available on spec ial order. For 
more information, write for Snap-Tite catalog 58. Snap-Tite representatives are 


located in all principal cities. 


SNAP-TITE COUPLINGS CAN HANDLE ALMOST ANYTHING THAT FLOWS 


a 


Built to handle high pressure 
hydraulic and pneumatic system 
yorauiic a dp eumatic sy Ss ouiiiiiiian UNION CITY, PA. 
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LOW 
TORQUE 


IPC 

LEATHER OIL SEALS 
ANSWER BOTH 
APPLICATIONS! 


- = 
yd ~a/, > ») 
—<Z > 


Here's wuy: Leather, especially the custom tan- — 


— 


nages used in IPC Oil Seals has unusual properties; 
for example it offers dimensional stability, and a on shafts with a 24-32 micro-inch finish . . . and tem- 
great torque range with the result that IPC peratures up to 248° F. 
Leather Oil Seals meet torque conditions from mini- How about low friction? . . . The IPC Leather 
mum up to 2-3 times normal Oil Seal has a distinctive edge . . . can be furnished 
IPC Leather Oil Seals have high abrasion resist- with numerous types of treats or impregnates tailored 
ance are ideal for slow speed applications on to solve your specific problem. 
rough shaft finishes (up to 60 micro-inch). Where Why not look into IPC Leather Oil Seals soon? 
higher speeds are a factor, IPC Leather Seals are per- This custom approach to sealing problems is your 


forming well at speeds up to 2000 feet per minute... best assurance of quality. 


Oil Seals 
Precision Molding 


Packing IPC INTERNATIONAL 


PACKINGS -oxroration 


Custom designed . for your application. : 
” por Pt Bristol, New Hampshire P+ 
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CHEK »- features 


of the... 


Series 701 Screw End 
Check Valve Illustrated 
Series SW701 Socket Weld 
End Valve also available 


FORGED STEEL BOLTED BONNET 


CHECK VALVES 


150-800 POUNDS @ 850°F 
2000 POUNDS COLD WORKING PRESSURE W.O.G. 


These valves have Stellite* hard faced . Forged steel bodies designed for light 


integral seats weight with maximum strength 


13% Chrome stainless piston checks . Available in Ys" thru 2” sizes in both 


: , rew wel 
Stainless steel asbestos spiral wound screw and socket weld ends 


body-bonnet gaskets Write for Catalog F-10 to Dept. 24A-FAH 


HENRY VOGT MACHINE CO., BOX 1918, LOUISVILLE 1, KY, 


SALES OFFICES: New York, Chicago, Cleveland, Dallas, Comden, N. J. 
St. Lovis, Charleston, W. Va., Cincinnati 








*Product of Union Carbide Corp. 
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Koppers Sealing Rings 
give ensured actuation! 


Koppers solves diverse and difficult sealing problems. 


Modern supersonic jets and dump trucks—as dissimilar as they 
appear—both depend on Koppers Sealing Rings for efficient 
hydraulic system operation. Koppers Predictable Performance 
Sealing Rings are used in a wide variety of applications ... 
engineered to satisfy each requirement of both hydraulic and 
pneumatic sealing 

Koppers has the technological skill, gained through 38 years 
of experience, to meet the most critical performance require- 
ments in any sealing application. Look to Koppers to solve 
your sealing problems. For an informative booklet on Metallic 
Sealing Rings write to: Koppers Company, INc., 6005 Hamburg 
Street, Baltimore 3, Maryland. 


‘ 





A Koppers Sealing Ring is applied to a B-58 actuator. 


SEALING RINGS 


Engineered Products Sold with Service 
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; J DECCO’S multi-million cycle, 
~ f (ey | coms oil-immersed model with easy- 
@y change, plug-in mount. 


DECCO’'S 

mighty midget — 
available in push or 
pull model. 


Lift the Solenoid covers on the finest automatic able work cycles ahead of the field, even in the 
machine tools on the market and you'll find miniature sizes. 
DECCO Solenoids faithfully upholding the good 


sienins lt Din easititasin indbas. DECCO offers many life-lengthening features 


and unique advantages; their dependability and 
Constant research and industrial quality con- quality can save you time and production dollars. 
struction has put DECCO millions of depend- 


Write for Catalog 591. There is a dependable DECCO solenoid to fit your need. 


SOLEMOVOS 








CATERPILLAR SELECTS VICKERS VANE PUMPS 
“HIGH PERFORMANCE” PUMPS PICKED FOR NEW SERIES H EQUIPMENT 


Continuing critical selection and evaluation of all component items VICKERS “HIGH PERFORMANCE” 
used on its machines helps make Caterpillar Tractor Co. outstand- PUMPS (larger sizes and double pumps 
ing in its field. Thorough engineering, advanced manufacturing, soon to be released) represent the 
and top-quality materials result in cost-cutting construction equip- most complete range of high speed, 
ment... the new D8 Series H Tractor, No. 8 Ripper and No. 583 high pressure pumps for construction and 
Series H Pipelayer. material handling equipment ever 
To assure dependable hydraulic power on these machines, Cater- offered. Send for BULLETIN M-5108 
pillar specifies the Series 25, Series 35 and Series 45 Vickers for further information and perform- 
“High Performance” Pumps as original equipment. ance characteristics. 


Complete pump overhaul © 
in 10 minutes in the field... 


Replacement cartridges for “High Performance” pumps contain all 
normal wearing parts and insure "As New” results. Following vehicle 
manufacturer's instructions, cartridge can be quickly changed 
without removing pump from vehicle and usually without discon- 
necting hydraulic lines. Caterpillar Dealers provide cartridges and 


replacement service in the field. 


8282" 


Application Engineering Offices: « ATLANTA « CHICAGO « CINCINNATI 


VICKERS INCORPORATED CLEVELAND » DETROIT’s HOUSTON LOS ANGELES AREA (Ei Segundo) 
DIVISION OF SPERRY RAND CORPORATION MINNEAPOLIS « NEW YORK AREA (Springfield, NJ.) » PITTSBURGH AREA 
Mobile Hydraulics Division (Mt. Lebanon) « PORTLAND, ORE. « ROCHESTER » SAN FRANCISCO AREA 

(Berkeley) » SEATTLE » ST. LOUIS * TULSA 
ADMINISTRATIVE and ENGINEERING CENTER ALSO SOLD AND SERVICED IN AUSTRALIA, ENGLAND, GERMANY & JAPAN 
Department 1474 © Detroit 32, Michigan IN CANADA: Vickers-Sperry of Canada, Ltd., Toroato, Montreal & Vancouver 


ENGINEERS AND BUILDERS OF OIL HYDRAULIC EQUIPMENT SINCE 1929 
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Designing 
machine controls 
for automatic assembly 


With machining and fabricating production well integrated by mechanized 
handling between operations, management is looking to new areas for 
higher output. One of the most promising is assembly. Using 

transfer techniques similar to those now common in the automotive industry, 
welding machines, riveting machines, and assembly machines 

are combining functions that used to take a battery of 

separate machines, or a benchful of girls with screwdrivers. 
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N OUTSTANDING example of mechanization is 

Clark Controller's machine for assembling their 
motor starters. The equipment originated as a man- 
agement suggestion to investigate possibilities of 
mechanizing assembly. With that objective, Clark’s 
manufacturing supervision and tool engineers selected 
the product most suited to mechanical assembly. The 
motor starter was chosen because it is a high volume 
product of standard design. 

During a month of preliminary study, the starter 
was analyzed to determine what assembly operations 
were mechanically feasible, and basic drawings and 
models were prepared. Detailed equipment costs were 
compiled after consulting with component suppliers. 
Production cost savings were estimated. A report was 
then presented for management’s decision. 

With the go-ahead on the project, the designers 
turned to specific technical problems: 


@ Tracks and conveyors to transfer parts 

@ Cylinder actuated mechanisms to move parts into posi- 
tion for assembly. 

@ Electrical control—limit switch actuation, relaying, tim- 
ing—to control machine sequencing. This is a major part 
of the design, but no problem to Clark engineers whose 
everyday job is designing electrical control systems. 

e@ Redesign of the starter to adapt it to machine assembly. 


The following illustrations and descriptions show 
how the starter progresses through six assembly op- 
erations. Some of the problems and solutions are dis- 
cussed, but many of them remain in the experience of 
the designers who learned that an assembly machine 
is a tailored-to-fit project that challenges engineering 


know-how and design experience. 


Vanu/facturing, 
Standard Prod ucts Dir 


@ By CARL W. GRABER, Manager o/ 


ERWIN F. GUENNEL, J ool Designer 
THOMAS PALMER, Electrical Engineer 


eland. Ohio 


First step in assembling the motor starter is 

to bolt the upper are shield, containing the 

stationary contacts and the fish paper in- 
sulator, to the back-plate. Back plates are advanced 
by a cylinder-actuated mechanism which keeps the 
plates under spring pressure. When the plates reach 
a transverse track, the PLATE-ADVANCE cylinder pushes 
them one at a time to the assembly position under the 
HOLD-DOWN cylinder. 

Insulators are advanced similarly by a cylinder 
under 15 to 20-psi air pressure. When they reach a 
transverse track they are advanced, one against the 
other, to the table position where they are picked up 
by bolts in the arc shields. The BENDER cylinder folds 
up the lower edge of each insulator as it passes. Be- 
cause the insulators fit tightly against each other in the 
track, there was problem in sensing when they were 


Back plate chute 


Plate - advance 


in position for bending and assembly. Nothing pro- 
jected to actuate a limit switch, One hole in the in- 
sulator now serves as a sensing position. Limit switch 
actuators dropping into this hole sequence the next 
operation. 

Preassembled upper arc shields slide down a track to 
a position in front of the aRc-sHIELD cylinder. This 
cylinder then advances them onto a table and inserts 
two preassembled bolts through an insulator which is 
waiting in a track in back of the table. The TABLE 
cylinder advances the arc shield and insulator to the 
assembly position where the HOLD-DOWN cylinder 
clamps the arc shield while the NuT-SETTER cylinder 
advances, bolting the arc shield and insulator to the 
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/nsu/ator 


Insulotor - chute 


orc shield 


S f} 


Conveyor to 
station 2 


ELECTRICAL CONTROLS for 
the assembly machine are mounted 
in six panels (one for each opera- 
tion) installed beside the ma- 
chine. Here Erwin Guennel ex- 
plains electrical circuitry to AH&P 
editor Allan Morris. 


back plate. The BacK-UP cylinder advances to hold the 
back plate during bolting. After the NUT-SETTER, BACK- 
UP, HOLD-DOWN, and TABLE cylinders retract, the single- 


Back _— 
— 


acting KICK-OUT cylinder pushes the back plate out of 17, plotes 
its track, dropping the assembly through the table and fy 
onto a conveyor to the next station. 


TO KEEP THE RIGHT PRESSURE on the stacked back plates 
the Plate-Chute cylinder spring loads the rack. The pusher which 
bears against the plates has a pawl which engages the rack so 
that it moves forward with the rack, then ratchets when the rack 
returns. Because the cylinder extends completely each stroke, 
force on the back plates depends on spring pressure rather than 
air pressure on the cylinder. 
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\t station 2, the lower are shield is clamped 
to the upper arc shield. The HOLD-BACK cylin- 
der allows each partially assembled starter to 
slide in front of the ASSEMBLY-ADVANCE cylinder which 
then pushes them to the assembly position on the table. 
The LOWER ARC SHIELD cylinder then pushes a lower 
are shield from the chute onto the partial assembly. 
Iwo clamps which are hinged to the upper arc 
shield fasten the lower arc shield. Because these are 
not spring loaded, they may be in any position. To 
make sure they are open (as shown) so the lower 
are shield can be pushed tight against the upper arc 
shield, a blast of air is directed at them as the As- 
SEMBLY-ADVANCE cylinder moves forward. 
[he CLAMP cylinder pushes the lower and upper arc 
shields together and moves the assembly back through 
two tabs which close the clamps over the lower arc 


shield 


Although the Back-up cylinder and CLAMP cylinder 
are both the same size, pressure on the BACK-UP is 
regulated to a lower value by a self-relieving, pressure 
reducing valve. The difference in the two pressures 
allows the CLAMP cylinder to push the assembly back 
against the BACK-UP cylinder. Because the regulator is 


self-relieving and bleeds off some air during this 


operation, it prevents pressure from rising above 


regulated value. 

After assembly, the TABLE cylinder retracts, lower- 
ing, then tilting the table. The assembly slides off 
onto a conveyor to station 3. A time delay relay holds 
the TABLE cylinder retracted to insure that the as- 
sembly has time to slide off. A limit switch could not 
be used to sense this because its fast action would 
return the table before the assembly was completely 


off. 
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A control contact block is screwed onto the 

back plate at station 3. Partially assembled 

starters feed one at a time in front of the 
ASSEMBLY cylinder which pushes them into assembly 
position under the screwdriver. Control contact blocks 
feed down a chute and are pushed in front of the con- 
TROL CONTACT cylinder by the FEED cylinder. 

Screws are released by a solenoid and slide down 
a chute into the control contact block which is then 
transferred onto the waiting assembly. 

The SCREWDRIVER cylinder extends and lowers the 
screwdriver through a pivoted arm. After the control 
contact block is fastened, the EJEcT cylinder pushes 
the assembly onto a conveyor to station 4. 
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Screwdriver 
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Jo station 4 


Screw trach—m» 





GETTING SCREWS TO DROP into the control contact block 
without cocking was a problem. It was solved by directing an 
air stream at the screw as it comes off the track. This spins it 
as it drops into its hole and keeps it in the right position for 
driving. 





Analyzing Investment 
For An Assembly Machine 


@ By HARRY HIBLER, Manujacturing Engineering, 
Designers for Industry, Cleveland, Ohio 


MECHANIZING AN ASSEMBLY OPERATION often requires a major 
capital expenditure. Management must ask and answer the 
question, “Is it worth it?” 

To find out, they must apply yardsticks to measure the in- 
vestment. These simplify the problem by assumptions and 
projections for year-by-year estimates. The following factors 
must be considered: 

@ Equipment Life—Performance of new equipment must 
not be compared to present equipment for the same future 
period. The real question is whether to replace present equip- 
ment now or later. 

@ Performance and Maintenance—Today’s special ma- 
chines decline more rapidly in operating advantages because 
of new equipment which is continually being introduced. Main- 
tenance cost for mechanized equipment will be higher, but with 
competent design, it will not cut too deeply into economic ad- 
vantages. 

@ Income Tax—After-tax results are what really count in 
working out return on investment. Since interest payments on 
loans are deductible while equity earnings are not, taxes vary 
with the “mix” of capital between debt and equity. 

@ Salvage Value—Present equipment to be retired may be 
easily evaluated, but future salvage value of a proposed in- 
stallation may also represent an important part of the invest- 
ment. 

e Future Capital Addition—Rebuilds, overhauls, or heavy 
renewals must be projected both for the old equipment and for 
the proposed equipment. 

Here’s how one company analyzed advantages they could 
gain from a proposed assembly machine: 


I. Required Investment 
Installed cost of new equipment ... 
Disposal value of present equipment 
Net required investment 
Next Year Operating Advantage 
Operating time—hours/year 
Number of operators required 
with assembly machine (10,000 
units/day) 
Number of operators required 
without assembly machine 
COGS CURATED ..h60 ccc cccectectnese 3 
Manhours saved per year . 
Labor savings per year at $1.80/hr. ........ $79,200 
Maintenance cost 
Estimated power cost 
Property taxes and insurance 
Net decrease in operating costs 
. Return on Investment 
Next year advantage after income 
tax (Tax rate of 52%, estimated 
service life of 5 years based on 
design of assembled unit) 
Total depreciation allowance 
(allowing $2000 terminal salvage 
of assembly machine at end of 
5 years) 
Amount available for return on 
investment 
After tax rate of return on 
investment ($26,716 + $76,345) 


Two rotary motions com- 

bine with linear move- 

ments at station 4, where 

contact arms are screwed onto 
magnet push rods before mount- 
ing these subassemblies on the 
starter back plates at station 5. 
As a magnet is released in front 
of the pusH cylinder by the 
HOLD-BACK cylinder, it is ad- 
vanced to the MAGNET cylinder. 








Hold- back 


This pushes it onto a cradle which is hinged at the 
bottom and attached to a pinion gear. 

This gear meshes with a rack cut on the TURNOVER 
cylinder’s rod, so that when the cylinder retracts, it 
rotates the cradle and magnet 90 degrees to a position 
for screwing on the contact arm. 

Contact arms, with preassembled screws, slide down 
a chute in front of the screwdrivers. The pneumatic 
screwdrivers start rotating as they are advanced by the 
SCREWDRIVER cylinder. After the screwdrivers have 
torque stalled, to insure proper tightness, the cylinder 
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To station 
5 


Screwdriver 


retracts them and they stop. 

The magnet subassembly must be rotated 90 degrees 
again so it is in position for installing on the back 
plate. This is done by the RETRACT cylinder which has 
a spiral groove cut in its pilot rod. As the pilot rod 
slides through a block, a pin in the block engages 
the groove and forces the rod to rotate. When the 
magnet subassembly reaches the discharge chute, 
further retraction of the RETRACT cylinder withdraws 
its fingers from the magnet. The EJEcT cylinder then 
advances to station 5. 
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At station 5, the magnet and arm subassembly is 
mounted on the back plate. This requires a rectang- 


ke 
~“e 7 —H— 1 dE , ular motion in which two fingers advance through 
- 
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the magnet and move the assembly to mounting position. 
The fingers then retract in two motions to their original po- 
sition. 





mange rs 








The magnet subassembly is advanced to a position op- 
Bet : posite the fingers by a cylinder at station 4. The MAGNET 
cylinder then advances, inserting the fingers into the magnet. 
The FEED cylinder then moves the magnet under the screw- 
driver at the assembly position. 

The pins cylinder mounted vertically under the assembly 
position pushes locating pins up through the magnet feet 





: 


| 


and the MAGNET and FEED cylinder retract in turn to allow 
room for the screwdriver to come down. 


——-2o-— | aE After the scREWDRIVER cylinder extends, dwells, and re- 


tracts to drive the magnet’s fastening screws, the PINs cyl- 
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OPERATION 
Teble up. Magnet and Feed cylinders retracted. Hold-Back cylinder 
advanced. Screwdriver up. Magnet in position. Pins down. 


Hold-Back cylinder retracts admitting assembly to 
work posit 


Hold-Back cylinder advonces 


3 
4. Magnet cylinder forward 
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Feed cylinder forward 


8. Feed cylinder retracted. 

9. Screwdriver down and dwell 
10. Screwdriver timed out. 
12. Table down and dwell. 
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Relay Trip Coil Cireuia 
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inder retracts. The TABLE cylinder then retracts, lowering and tilting the 


table to slide the assembly onto a conveyor to station 6. 


@ Control System—Typical of all cylinder actions in the machine, 2- 
position, double solenoid valves control air flow. Sequencing is initiated by 
limit switches actuated by cylinder motion or position. These switches 
energize relays which in turn actuate the valve solenoids. Latching relays 
are used extensively throughout the electrical circuits. Their chief ad- 
vantage is that they remain in position if power fails, so the machine can 
be re-started and will continue from the point where it was stopped. Latch- 
ing relays also eliminate lock-in contacts to keep them energized after the 
initial actuating switch opens. 

Double solenoid valves were selected for similar reasons. They remain 
in the position to which they have been actuated, regardless of whether 
there is electrical power or not. They require a positive electrical signal 
for operation and, unlike spring-actuated valves, avoid false operation if 
electrical power fails. Sequencing of the electrical and pneumatic systems 
is shown in the circuit and chart. Color in the chart indicates that the 
corresponding limit switch, relay, timer, or solenoid shown at the top of 
the column is actuated. The sequence at left in the table tells when the con- 
trol is actuated or deactuated. Timers are shown in color until they time 


out. 

















TABLE MECHANISM has two features which insure that the table re-seats properly 
after it has slid a completed assembly onto the conveyor. A guide which slides on a 
post prevents the cylinder rod from turning as it retracts and extends. Also, the table 
is stepped to fit its opening. The same post which guides the cylinder rod also stops one 
end of the table and makes it tilt on its hinge, sliding off the assembly. 

The cylinder which actuates the locating pins has a plate mounted on its rod to avoid 
misalignment with the pin mechanism. Pins are held up by spring force. The pin-holding 
mechanism drops as a unit when the cylinder retracts. 


TABLE AND PINS 
CYLINDERS are shown 
at the bottom of this 
view below work station 
5. Numerous flow con- 
trol valves and pres- 
sure regulators control 
piston speeds and 
forces. 





Final operation is 

mounting the two 

overload relays at 
station 6. As the partially 
assembled starter is con- 
veyed into work position, the 
OVERLOAD cylinders push two 
overload relays from their 
feed chutes against stops 
over the starter back plate. 
The OVERLOAD cylinders hold 
the relays in place as the 
SCREWDRIVER cylinder ad- 
vances, lowering the screw- 
driver through a_ pivoted 
arm, then retracts after dwell 
to insure correct torque. The 
TABLE cylinder retracts, low- 
ering and tilting the table, 
so the finished starter slides 
off. 


A CHANGE IN SEALS and modifi- 
cations to the cylinder pistons solved 
initial problems of fast acceleration. 
Because cylinder loads are so light, 
cylinder static friction was a big part 
of the total load. Pressure built up to 
overcome this, and when the cylinder 
started to move it shot out, often 
tossing a part off the machine. 
Various seal lubricants were tried with 
little success. The answer was found 
in changing from O-rings to Quad- 
rings which require less squeeze. 

Also adding to the original problem 
was a Jo-Block effect caused by oil 
in the compressed air as the piston 
bottomed flat against the cylinder's 
end blocks. Adhesion of this oil was 
enough to hold the piston to the 
block, requiring pressure to separate 
them. When this was discovered, the 
pistons were counterbored, so they 
could not squeeze out all the air at 
the end of their stroke. Two grooves 
were then cut at right angles in the 
piston's remaining annular face, to 
make acceleration smoother. 
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Differential circuitry 


@ By WARD F. DIEHL, S 
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Lower cy/inder 











AUTOMATIC TRANSMISSION TORUS PARTS ARE AS- 
SEMBLED on this machine which puts together a shell, hub, 
vane carrier, spacer, and 36 vanes. The shells with preassembled 
vanes are transferred on pallets in a rectangular path by two 
transfer bars and turn-arounds. Shot pins locate the work within 
002-in. accuracy at each station. 





N JUST 5.5 seconds this section of an assembly line 
for automatic transmission fluid coupling parts 
clamps 36 vanes into a torus-shaped shell, rotates the 
hub to fasten the vane tabs, then replaces it on its ca a 
pallet for transfer to the next assembly station. 
lo get the high speeds necessary for this fast cycle, 
GM engineers made extensive use of differential cir- 
cuits, with valves sequenced to form a simple circuit 
when high force is needed. They powered the system 



































with a combination pump (integral hi-lo circuit) hav- 





ing a 1.5-gpm, low volume section, and a 14.5-gpm, 
high volume section. A 29-gpm pump driven off the 
other end of the electric motor’s shaft supplies a fluid 
motor which rotates the hub. During part of the cycle, 


Shot bolt 























this pump also supplies oil to extend the roller cylin- 
ders at high speed. T hese force dies against the spin- 

















ning hub to bend the vane tabs. 
@ How hydraulics does assembly motions 
When the hub, with vanes installed, reaches the spin- 
ning station, the upper cylinder moves down and the 
lower cylinder moves up. Both extend at high speed 
in differential circuits. When they meet at the work- 
piece, the lower cylinder continues to lift the part and 
the upper cylinder to the spinning position. Set 700 psi Set 500 psi 
During the upward movement, the roller cylinders, ‘ 






































supplied by the 29-gpm pump, extend roller dies about 
6 in. When the workpiece is in position, the 29-gpm 
pump’s output is directed to the fluid motor which 
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speeds transmission assembly 
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spins the hub. The roller cylinders are then extended 
by flow from the combination pump. 

When spinning is completed, a shot pin extends to 
locate the workpiece which is then lowered and re- 
placed on its pallet in the same rotating angular posi- 


tion it was in before being lifted. 


e@ Valves set up differential circuits—To extend 
the upper and lower cylinders to the workpiece quick- 
ly, valve D is left in neutral, so that the combination 
pump supplies both cylinders in parallel through valves 
H and /. Valve H is actuated to position b, setting up 
a differential circuit for the lower cylinder with return 
flow from its rod end through check valve L. Sequence 
valve J remains closed until the lower cylinder con- 
tacts the workpiece and builds up pressure. A differ- 
ential circuit for the upper cylinder is formed by actu- 
ating valve / to its @ position. 

When the cylinders meet at the work, limit switches 
actuate valve D to position b connecting both lines of 
the upper cylinder to tank through a 50-psi check 
valve. Pump flow is directed to the head end of the 
lower cylinder which is now connected in a simple cir- 
cuit (sequence valve J open) lifting the work and the 
upper cylinder. The work is clamped between the two 
cylinders. 

During this upward movement of the work, valves 
B and C shift to their a positions and the roller cyl- 
inders advance in a differential circuit. Exhaust flow 
from the cylinders is through their corresponding de- 
celeration valves back to the 29-gpm pump supply line. 

Just before the roller dies contact the work, valves 
B and C shift to neutral, and valve K shifts to its a 
position. This connects the roller cylinders in a simple 
circuit supplied by the combination pump which slowly 
feeds the rollers into the vane tabs. Meanwhile, valve E 
shifts to its 6 position connecting 29-gpm to the fluid 
motor for spinning. Valve F is momentarily energized 
to get deceleration valve G off its cam. 

The motor turns through 5 revolutions at 200 rpm, 
then a cam on its reduction gearing actuates its de- 
celeration valve and trips a limit switch. The switch 
energizes valve A to extend the shot bolt. Valve K is de- 
energized and solenoids b on valves B & C are ener- 
gized, returning the roller cylinders. 

The part must now be placed back on the pallet in 
the same position it had before. This is done by actu- 
ating valve D to its @ position. This feeds oil dif- 
ferentially to the upper cylinder. The lower cylinder is 
forced downward discharging oil differentially over 
the 50-psi check valve, thus clamping the work during 
lowering. 

When the part is back on the pallet, valve H is de- 
energized. Valve / is energized to 6 position and H to 
@ position retracting both upper and lower cylinders 
to starting position. Valves B & C are de-energized, 
unloeding the 29-gpm pump. vvv 











Cylinder speed can be decreased and 
accurately controlled for any part 
of its stroke with a cam-operated 

deceleration valve having a 
restrictor valve bypass. Varying 


cam length and position offers flexibility. 
oe 


Deceleration 


valve gives fine feed control 


* By E. E. ELDRIDGE, J ice President, Burr Oak Tool & Gauge Co.. Sturgis. Mich 


ONDENSER and evaporator tubes are expanded to 
fasten fins, staked into their end plates, and sized 
to length on this machine. 

The tube coil reaches the machine loosely assembled 
and consists of tubes, fins, and end plates. A hydraulic 
cylinder expands all tubes simultaneously by forcing 
rods through them. 

Near the end of the machine’s downstroke, it stakes 
bottom end plates in place. It also sizes the overall 
length of the coil by forcing the top plate to its cor- 
rect position. 


@ Operation—Pressing two pushbuttons starts the 
machine. The cylinder extends and retracts automati- 
cally. Its stroke is set by two limit switches. The cy]l- 
inder extends at full speed until the expanding rods 


reach the tubes. At this point a cam actuates a de- 
celeration valve which slows ram speed during ex- 
pansion. A restrictor valve bypasses the deceleration 
valve for speed adjustment. After expanding the tubes 
through the top endplate, the cam rides off the de- 
celeration valve and the cylinder returns to full speed. 

Staking the end plates and sizing requires twice as 
much force as coil expanding. The unloading valve is 
set so that flow for staking and sizing comes from 
one pump only. This requires only half the horsepower 
since both pumps have the same capacity. This opera- 
tion is only a small portion of the total cycle, so over- 
all cycle time is not increased much by slowing to 
half speed with one pump. 

A 2:1 piston rod retracts the cylinder at twice the 
speed at which it extends. vvv 


APPLIED HYDRAULICS & PNEUMATICS 








Restrictor valve 
Vv 


' PF PF 


/igpm //gpm 


STR 


ICR Man-outo 
se/-switch 


of) 24.5 
c/-—T -{] /1.s5 


H 
owen 
Deceleration valve 


A 15 HP MOTOR drives the two 2000-psi pumps that 
power the circuit. Both pumps deliver to the circuit 
until working pressure exceeds setting of the unloading 
valve. Pump | continues to supply oil to the circuit 
while pump 2 unloads tank. Working pressure of pump 
2 is limited by the setting of the integral relief valve. 

A 3-position, pilot-operated, solenoid valve controls 
cylinder direction. Chokes in its pilot section control 
shifting speed and prevent shock. 

A deceleration valve, actuated by a cam on the 
piston rod, slows cylinder speed while expanding the 
tubes through the top end plate. The restrictor valve 
adjusts expanding speed. 

The Ravan Ba valve holds the piston when it 
is retracted or stopped during its stroke. 


DEPRESSING THE START BUTTONS energizes relay 
1-CR through normally-closed limit switch 1-LS. This 
actuates solenoid B to extend the cylinder. It also 
opens the circuit to the JOG DOWN button, and 
locks in relay 1-CR through the STOP button. 

When the cylinder starts extending, limit switch 
2-LS closes but 2-CR does not energize until the 
cylinder extends fully and opens I-LS de-energizing 
relay |-CR. Solenoid B is de-energized and solenoid 
A energized. The cylinder retracts until 2-LS opens, 
de-energizing 2-CR and completing the cycle. 





When M. B. Sturgis set out to design a portable, high pressure 


power source for hydraulic hand tools, they wanted a compact unit 


with high capacity and cool operation. They got it 


with a reciprocating booster and refined system design. 


Getting the most 


out of an air-oil booster 


@ By RALPH LATHAM, Chie/ Engineer, M. B. Sturgis, Inc 


, St. Louis, Mo. 


Air - piloted valve 


PORTABLE HYDRAULIC POWER PACK for assembly operations like riveting, punching, clamp- 


ing keeps power requirements low because its booster operates only when flow is required. 


MAJOR part of our development of a portable 
A power source for bolt pullers, rivet squeezers, pull 
broaches and similar hydraulic hand tools was getting 
maximum delivery. Operating speed of the reciprocat- 
ing booster depends on the difference between inlet 
air pressure, which is regulated, and outlet oil pres- 
sure which is set by the load. This difference deter- 
mines acceleration of the booster in each direction, 
and consequently its reciprocating speed and delivery. 

Our prototype model showed up this reasoning. Air 
input pressure is at the usual plant level of about 90 
psi. Pressure drops across some of the components 


in the air system slowed down the booster and limited 
its output. We increased subplate passages of the 4- 
way air valve controlling the booster. We also went 
to larger tubing, and changed 90-degree elbows to 45- 
degree elbows. We eliminated a needle valve from the 
air system because we found there was a high pressure 
drop across it. With these changes we got a good im- 
provement in output. 

@ Eliminated cavitation—Another problem in de- 
veloping this power package was cavitation at higher 
booster speeds. To limit oil temperature, we had in- 
stalled a heat exchanger between the reservoir and 
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COMMERCIAL Announces... 


COMMERCIAL presents the new, Series 15H 
fluid power pump—a logical extension of its 
Series 36H line which has received such out- 
standing acceptance. This small powerhouse 
possesses all the proven basic features of the 
larger COMMERCIAL fixed displacement gear 
pump but is designed for those applications 
where flow requirements are less. The Series 
15H is made in 2”, %”, 1”, 1144”, 14%2”, 1%” 
and 2” gear widths and covers a delivery range 
from 3 to 15 gpm at 1200 rpm. It is recom- 
mended for continuous duty operation at pres- 
sures up to 2000 psi—at speeds up to 2400 rpm. 
Volumetric and mechanical efficiency rate over 
90%. 15H pumps are available for flange or 
pad mountings of many styles and can be 
furnished with ports to accept tapered thread, 
straight thread or SAE split flange fittings. 


High performance for keeps 

Perfect alignment is “built in” these pumps 
because of their unique basic construction 
which establishes the machining of all internal 
parts from one common reference, the gear 
center line. (See drawing.) 

INTERNAL PARTS ARRANGEMENT 
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, Common Reterence Center__t | 
A-bearing carrier E-gear housing 
B-“O"'ring seal F-floating thrust plate 
C-bearing outer race G- gear 
D-bearing roller H-drive shaft spline 


As shown, gear bearings also act as dowels 
— outmoded dowel pins are eliminated. 
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Circle 43 on Time-Saver Card 


A Remarkable New Fluid Power Pump 


Matched helical gears having mirror finish 





ground on all surfaces contribute to high 
volumetric efficiency and quiet operation. 
Thus, complete sealing is maintained—tooth 
to tooth and tooth to gear housing. Rugged- 
ness, greater load capacity and dampening of 
unbalanced internal loading are assured by 
using integral gear hubs to serve as journals 
for the pump’s oversize gear bearings. In 
order to meet its own exacting standards, 
COMMERCIAL must, and does, produce its 
Own gears. 

A dynamic seal is maintained between gear 
faces and special bronze alloy gear thrust 
plates. The entire thrust plate “closes in” 
against the gear face because of pressure 
pocketed behind the plate, thus compensating 
for any wear on its gear contact surface. 
Because the sealing area is confined to a small 
portion of the contact surface, the amount of 
friction has no appreciable effect on pump 
mechanical efficiency. 





Engineering experience available — personal 
technical service and assistance is yours for 
the asking. For more information write to 
Commercial Shearing & Stamping Company, 
Dept. A-19, Youngstown 1, Ohio. 
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GETTING THE MOST OUT OF AN AIR OIL BOOSTER 





booster. Expanding air, exhausting from the booster, 
cools oil flowing through the heat exchanger. But, 
we found that oil flow was not fast enough to supply 
the booster. We pressurized the reservoir with 15-psi 
iir pressure, regulated from the air input to the unit. 
This supercharging, combined with larger check valves 
in the inlet lines to the booster, increased its volume- 
tric efficiency above 85% 

lo prevent oil from flowing back into the air regu- 
lator when the unit tilts for moving, we added a check 


valve in the air pressure line to the reservoir. The 


valve has guided poppets to avoid any peening of its 
seat 

During field tests we found that pressure fluid could 
be trapped in the high pressure system with no way 
of venting it back to tank so that hose could be dis- 
connected. Furthermore, the accumulator stored ex- 
ess fluid under pressure. To remedy this we installed 
a needle valve between the pressure line and reservoir 
to vent pressure. 

An additional requirement which came up during 
development was for the unit to fill a system from an 
external source. A small shut-off valve was added in 
the pressure line to the reservoir so pressure could be 
cut off. The unit can transfer fluid by connecting its 
return line to the external oil supply and its pressure 
line to the system to be filled. The reservoir level re- 
mains constant if the external oil supply is at approxi- 
mately the same level. 

\ piston accumulator was installed to smooth out 
peaks in delivery and to supply additional pressure 
fluid for instantaneous response to demand. A 10- 
micron filter in the outlet line protects the hydraulic 


system vvy 








HOW PRESSURE AFFECTS 
A BOOSTER'S DELIVERY 











Delivery from an air-oil booster depends on 
its stroking speed. This in turn is a function 
of the difference in forces on it. Driving force 
PA results from regulated air pressure P act- 
ing on area A. Force pa which resists the 
driving force results from load pressure p 
acting on area a. The difference between these 
two forces accelerates the booster and deter 
mines its average velocity. Force pa@ cannot 
be adjusted for a particular work cylinder 
size and booster ratio. Force PA is adjusted 
by a pressure regulator and also depends on 
line pressure drop from the regulator to the 
booster. Reducing this line drop increases 


driving force and booster delivery 
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Air supply 


RECIPROCATING BOOSTER CIRCUIT passes oil from the reservoir through a heat exchanger where it is cooled by expanding ex- 


haust air from the booster. 
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electrohydraulically speaking... 






how accurate, 







how reliable 
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SSERVOSYSTEM? 














The servovalve is the prime determining factor of 
reliability and accuracy in a Servoactuation 
system. In a drive control system which 

includes servovalves, amplifiers, actuators and 
necessary power supplies, exceptional valve 
performance is required. Use of Moog's 
servovalve and unitized approach to system 
design insures maximum component performance. 




























SERIES 71 SERVOVALVE 













SERIES 72 SERVOVALVE 





comparatively speaking... 
WHAT ADVANTAGES DO 
ELECTROHYDRAULIC SERVOSYSTEMS 








OFFER? 
*_ . . First and foremost, they provide dynamic 
response capabilities completely out of the 
range of any other types of control . . . Their 
range of dynamic response is much higher than 
the fastest pneumatic system .. 

The next important advantage offered is size 
and weight... the complete hydraulic 

system for all but the very low horsepower 
applications is lighter than any other type of 
powered control system... 

Third, the systems are rugged. They can operate 
INDUSTRY under severe environmental conditons.''* 


























SERVOSYSTEMS IN 








*Bernard A. Johnson NCIH Article 13th Annual Meeting 
WRITE FOR P8110 ‘The Application of Electro-hydraulic Servo Valves to Industrial Contro!l"* 









MOOG SERVOCONTROLS, INC. INDUSTRIAL DIVISION east aurora, n. y. 
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PUMP PRESSURE holds the lower ram and bucking cylinder retracted. To 


tart 


tending tl 


pre 
, 


ipp 


press 


At 


the 


d 


ire reaches the 


ming 


cycle, solenoi 


' 
1 lower 


ssure in the 
» the oil-to~ 


ram and bucking 
j 


i B is energized, opening pilot check valve 1 and ex- 
differential circuit. Lower ram extended de- 
noid B which closes pilot check valve 1. Lower ram stops. 
section of the circuit (not shown) extends the drill, and inserts 
! To extend the bucking cylinder, a switch energizes 
The bucking cylinder extends and energizes solenoids A & D, to 
bucking cylinder and ram by directing pump 
vil booster. Output from the booster goes to the lower 
cylinder. Solenoid F is also energized and flow through the 
d retracts the air-to-oil booster. Air pressure is then 
the booster which applies high pressure oil to the clamp. When 


ram with a 


limit 


lower 


cing valve 


pressure switch setting, solenoid D is energized and oil 
the lower ram 


relay starts a vibrator which upsets the upper rivet head. The relay 


times out to stop the vibrator, release clamp pressure, and return the lower ram 


cylinder. It this by 


solenoid ( 


loes 


de-energizing solenoids E & F, and 
which opens pilot check valve 2 


~ Riveter 
circuits 
speed 
aircraft 
assembly 


@ By J. A. RANDOLPH 


General-Electro Mechanical Corp. 
Buffalo, New York 


pale air and oil powers this auto- 
matic riveter at a speed of 8 to 10 
rivets per minute. It drills, counter- 
sinks, inserts slug (headless rivet), up- 
sets, shaves rivet head flush with the 
work, and moves automatically to the 
next drilling position. 

The machine has an upper head and 
a lower ram mounted on a carriage. A 
fluid motor moves the carriage along 
tracks parallel with the work. Another 
fluid motor drives the carriage trans- 
versly. 

The drill spindle and bucking cyl- 
inder with vibrator gun mount on the 
upper head. An air cylinder moves them 
into position for drilling and bucking. 
Shave units, mounted on either side of 
the head are positioned by hydraulic 
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CHECK THESE 10 POINTS OF T-J SUPERIORITY 


1 One Piece Piston 


2 Hard Chrome 
Cylinder Bore and 
Piston Rods 


3 High Tensile 
Steel Tie-Rods 


4 Cushion Adjust- 
ing Screw, Exter- 
nally Adjustable 


5 New Super-Cush- 
ion for air, or Self- 
Aligning Master 
Seal for Oil (T-J 
Patents) 


6 Solid Steel Heads 
and Mounting 
Plates Standard all 
Models 


May, 1960 


7 Port Design Al- 
lows Minimum 
Pressure Drop on 
Inlet or Outlet 


8 chevron Type, 
Self-Adjusting Rod 
Packing 


9 Piloted Packing 
Gland—Absolute 
Alignment 


10 Piston Rod, Ex- 
tra Stronge-Pol- 
ished and Chrome 
Plated for Effi- 
ciency and Pro- 
tection 


interchangeable with all 
standard JIC cylinders 


With the introduction of the ALL NEW T-J 
Squair Head, Tomkins-Johnson now offers in- 
dustry the most complete design range of air 
and hydraulic cylinders. Presently available in 
bore diameters from 1% to 8 inches, the T-J 
Squair Head is an interchangeable cylinder 
which produces maximum force and efficiency, 
with minimum pressures...and is also adapt- 
able tothe use of low pressure oil as the work- 
ing medium. Write to The Tomkins-Johnson 
Co., Jackson, Michigan, for Bulletin #SQ 10-58 
and complete details. 
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DRILL AND SHAVE units mount on the machine's upper carriage. An 
air motor drives the shave spindle at a constant speed of 7000 rpm. Feelers, 
moving with the carriage along the surface of the work, locate the rivet 
and position the shave unit directly above it. When the drill extends, the 
shave unit extends with it. 








CONTROL CONSOLE mounts on a pedestal and moves along 
the rails with the riveter. It contains a punched tape which 
programs all functions of the machine. Clamp pressure is con- 
trolled by regulating air pressure to air-oil booster 


TAPERED CAM actuates a limit switch as the lower ram ex- 
tends. Actuation point is controlled by rotating the vernier dials 
which move the limit switch in and out. 


cylinders. As the machine moves along the work, the switch in the drill cylinder return line shifts its con- 
upset head of the slug contacts feelers mounted on the trol valve to retract the drill. 
When the machine stops at the next After drilling, a limit switch actuates a control valve 


shave spindles 
to transfer the head to riveting position. The bucking 


slug to be riveted, the shaver head “homes.” centering 
the shave cutter on the slug head to be shaved. When cylinder extends, inserting a slug in the drilled hole. 
the drill head extends, the shaver also comes down. \ booster intensifies oil pressure in the bucking cyl- 
The lower ram is a hydraulic cylinder with an inder and lowe! ram. swaging the lower head of the 
auxiliary hydraulic cylinder for clamping the work. rivet. At a set pressure, a pressure switch shifts a 
@ Operation-—At the signal to start, the lower ram control valve. locking oil in the lower ram. 
moves up and clamps the work between a pressure \ timer-controlled vibrator then upsets the upper 
foot on top and a lower anvil clamp. The drill ex head in the countersunk hole. The timer times out to 
tends rapidly. When it reaches the work, a deceleration return upper and lower ram and unclamp work. When 
valve diverts flow from the cylinder through a flow the bucking cylinder retracts, a limit switch transfers 
control valve to regulate drill and countersink feed. the head to drill position, ready for the next cycle. 


\ positive stop limits countersink depth. A pressure vv 
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CONTROL VALVES for drill, shave, clamping, and 
bucking, are on panels mounted back-to-back. 
Grouping the control valves makes maintenance 
the head of the simple and keeps pump-to-valve lines short. A 
vane pump, mounted on the reservoir powers the 
circuit. An air-to-oil heat exchanger mounted above 


POSITIONING CYLINDERS locate the shave cylinders over 
rivet to be shaved. Limit switch feelers move along the surface of the work as 


the riveter indexes. When they strike the protruding head of a rivet, the contacts 
the corresponding positioning cylinder the panel cools the hydraulic fluid. 


lose and actuate one of the solenoids on 
control valve. The shaver head transfers until the 
shaved. When the drill spindle extends to drill the next hole, shaver extends with 


cutter is Over the rivet to be 


it 
Shave cylinders are held up by pump pre 

and directs pump delivery to the 

extended by energizing one of 


eure. To extend either of the cylinders, 
the 2-position, 4-way valve shifts }-position 


solenoid valve. Either shave cylinder can then be 


the solenoids on its 3-position valve 





A FLUID MOTOR drives the ma- 
chine carriage along a set of tracks 
Longitudinal travel paralleling the work. Another fluid 
motor moves the carriage transvers- 
ly. Speed is controlled by metering- 
out through flow control valves. 


| late? . Carriage moves at the index speed 
during normal operation. Rapid 
traverse and jog speed are for setup. 


Troverse trove/ 
“| [a 


— 


— Fluid motor control 
Ropid troverse Rapid traverse 


+— From pump 
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a geneva 


@ By S. BAKEWELL, Leland-Detroit 
Double A solenoid-controlied pilot- 
operated four-way valve, with sand- 
—} wiched pilot pressure-reducing valve. 


a. 
From Brown & Sharpe- NDEXING a 3-ton work table 


. with a fluid-motor driven, gen- 

These Big Double A Valve Features sss scauies cine con 

trol of fluid motor speed. The mo- 

tor accelerates the table gradually, 

but inertia of the rotating table 

overruns the fluid motor and 
makes it difficult to decelerate. 

A pressure-compensated flow 


Get all the features you want in the valves you buy. Get JIC 
standards plus these extra features and choices by buying 
Double A solenoid-controlled, pilot-operated directional valves: 


Choose from four different solenoids: AC, DC, AC oil- 


immersed, and DC with palm-button. control valve in the motor’s dis- 


: : charge line would keep the motor 
Solenoids have rubber shock absorbers and exclusive sepa- ~ © I 


rate drain for more reliable, faster action. at constant speed, but, engineers 


at Detroit-Leland needed a slower 


Just one solenoid and pilot valve combination will serve four : 
, table deceleration than they could 


valve bodies with pipe connections from %" through 2", and 


three pressure capacities (2,000, 3,000, and 5,000 psi). get by rotating the geneva move- 


ment at constant motor speed. A 
cam-operated deceleration valve 
placed in the fluid motor’s dis- 
charge line gives them full control 


New optional CircuitStak pilot pressure-reducing valve sand- 
wiches between main body and pilot valve to make possible 
higher pressure operation of the main valve body. 


New optional CircuitStak pilot flow-amplifying valve requires 


Bey - xis . over deceleration. 
no piping, provides faster spool shifting of larger valve sizes. 


; The work table is on a 6-station, 
Fifteen different standard cataloged main valve spool types rotary indexing nepshion aiid on, 


are available, to accurately match your demands. . 
sembles eight valves into automo- 


te kinds of sub-plates, the usual back-entering plus the bile engine heads. The heads feed 
»ack-and-side entering type, are offered. tate the machine from @ trancher 


SAE straight thread openings are optional at no extra cost. conveyor. Hydraulic cylinders po- 
sition and clamp them in place. A 
See for yourself how much more Double A valves offer, from rotating cam pushes the valve 
the sensible flow ratings (based on minimum pressure drops) stems into guide bushings in the 
right down to the extra mounting bolts (to prevent O-ring engine head. 
troubles under high pressures). Contact your nearest Double A 
hydraulic distributor. Or write to Double A Products Co., a @ Fluid motor control—A vane 


subsidiary of Brown & Sharpe Mfg. Co., Manchester, Michigan. type hydraulic motor drives the 
geneva indexing mechanism 
through a worm and wheel. A cam 


Brown & Sharpe INFORMATION ) rotating on the wheel shaft opens 


HYDRAULICS DIVISION on Double A and closes a deceleration valve. 
lenoid-controlied Acceleration is not controlled by 
GEAR, VANE & CENTRIFUGAL PUMPS eub-giate mounted the valve, because the heavy table 
DOUBLE A VALVES four-way valves. accelerates smoothly to its maxi- 
GEROTOR PUMPS ASK FOR mum velocity. The cam gradually 
POWER UNITS Series 9000 closes the deceleration valve dur- 
Engineering ing the last half of the stroke. 
Data Sheets. 


PROGRESS IN PRECISION FOR OVER 125 YEARS 
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decelerate 
movement 


Vanufacturing Co., Detroit, Michigan 


braking the fluid motor and bring- 
ing the table to a smooth stop. De- 
celeration can be increased or de- 
creased by altering the cam’s 


shape. 

Two additional cams rotate with 
the wheel shaft. They actuate lim- 
it switches to assure that the tools 
are clear before the machine in- 


dexes. vw 


Geneva 
movement 
a“ 


DECELERATION can be precisely con- 





trolled by driving the geneva movement 
with a fluid motor. The table is brought 
to a smooth stop by restricting discharge 
from the fluid motor during the last half 
of the stroke. 


A 


—_— 


"A 
oo = unt 
” ie 
| } 
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ee b- 
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z Control cams 


\ 


Deceleration valve 


VELOCITY of a geneva movement at no load and driver, at constant 
input speed is indicated by the solid line. Deceleration at the end of the 
stroke is rapid. Velocity is highest at the midpoint of the stroke. The 
dotted line shows the gradual reduction in velocity of a geneva movement 
decelerated during the last half of its stroke. 








THREE-WAY SOLENOID 
VALVES actuated by tim- 
ing relays extend the cyl- 
inders in succession. This 
permits using a smaller 
pump than would be re- 
quired if they all extended 
at once. One 4-way valve 
retracts all cylinders. The 
pressure switch senses that 
all cylinders are retracted. 
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Four cylinders extend aa 








during one operation of this 





machine. Power requirements 











the cylinders in sequence. 


Full pump delivery then an (Gf) 7 
extends each cylinder. 


are kept low by extending ae “ih PES 
| Vent voi 
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Cylinder sequencing saves power 


@ By RICHARD S. HILDRETH, 
Chief Engineer. Michigan Tool Co. Detroit, Vich 


PRIMARY concern in designing hydraulic ma- 
A chines is keeping the peak work load low so that 
a small hydraulic power unit can be used. 

This machine has four cylinders which press valve 
guides into diesel engine cylinder heads. Power re- 
quirements are low because only one cylinder ex- 
tends at a time. Electrical timing relays and limit 
switches control the sequence. 

A cylinder head, with bushings held in place by 
a pilot plate, feeds into the machine from a roller 
conveyor. It is located by a cylinder-operated end stop 
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Sundstrand 


Variable input—constant output speed 
transmissions designed for mobile equipment 


Compact, lightweight, highly efficient hydrostatic transmissions develop up to 9 hp 





RESERVOIR 





Here’s a new idea in boosting efficiency 


if constant output speed auxiliary opera- 


tions on mobile equipment. Compact, 


high-efficiency hydrostatic transmissions 


designed to use low-cost piston-type 


imps and motors are being introduced 


six standard sizes by Sundstrand—a 


mpany with more than 10 years’ experi- 


in constant 


speed arives 


32 PV Variable Principal components of the Sund- 


Displacement Pump trand hydrostatic transmission as shown 


the | 


il piston pump, 


eft are Variable displacement 


a fixed displace- 


t axial pistor and (3) a small 


2-quart) reservoir. Output horsepower 


lepends on 11 nge (see table 


ght 


Motor speed ns constant within 
+507 a 
5% despite var 


jations in pump input 
speed because of the unique control. The 


pump continually measures its own out- 
put and makes adjustments automatically 
n order to deliver a constant flow of oil. 


I 


control to the circuit, pump delivery may 


Reservoir 
1%-Quart Capacity 


3y adding a small independent manual 
be regulated to vary output speed of the 


RPM. 


Constant motor output speed is main- 


motor from zero to maximum 


tained at any particular valve setting. 


System is unusually compact and light 
in weight. There’s no spilling of oil over 


7MC Fixed 
Displacement Motor 


SUNDSTRAND N Of 
AIRCRAFT AND INDUSTRIAL 
OlL BURNER PUMPS AIR 


MACHINES 


Circle 1§2 on Time-Saver Card 


BROACHING TOOLS 


Typical Hydrostatic Transmissions 





MOTOR 


PUMP CONSTANT 
uT 


INPUT SPEED 


ouTPuT 
HP. RANGE—RPM 


2 hp 300 to 3000 
3 hp 450 to 3000 
4hp 600 to 2500 

3000 
3300 


3600 


6 hp 800 to 2400 


8 hp 850 to 2300 





950 to 2200 





conditions, motor output speed can 


relief valve or bypassing of oil under 
pressure as pump delivers only the amount 
of oil needed. High efficiency is obtained 

therefore there is no problem of heat 
dissipation. ' 

Typical applications for Sundstrand 
hydrostatic transmissions include: Alter- 
nator drives construction and fire- 
fighting equipment, refrigeration 
compressor drives, fan drives in air con- 
ditioned buses, and conveyor drives on 


on 


agricultural, construction and mining 
equipment. 

Sundstrand hydrostatic transmissions 
can be the answer to your power require- 
ments. Get more facts by sending a brief 
outline of your needs to address below, 


> SUNDSTRAND HYDRAULICS 


SUNDSTRAND CORPORATION 


2210 Harrison Ave., Rockford, Il!._—Eastern Sales Office: 89 Summit Ave., Summit, N. J. 


HYDRAULIC TRANSMISSIONS, PUMPS, MOTORS AND VALVES 
SANDERS LATHES, MILLING, BROACHING AND SPECIAL 
MA GNETIC CHUCKS PACKAGING MACHINERY 
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CYLINDER SEQUENCING SAVES POWER 





and lowered to press position. A limit switch, actuated 
when the table reaches press position, extends the first 
cylinder. 

Each cylinder actuates a limit switch when it ex- 
tends fully. Each limit switch starts a dwell timer to in- 
sure full seating of the guide and to extend the next 
cylinder. A pressure switch senses that all cylinders 
have retracted, and returns the work table to unloading 
position. 

Bushings are pressed with 850 to 1300-lb force de- 
pending on their size. If a bushing is pressed with less 
than the required force, a light signals the operator 
that the bushing is loose. vvv 


This machine was designed by Vichigan Tool Co. and built 
by its Gear-O-Mation Division. 








Toble up 
himit switch 








DOUBLE-ACTING HYDRAULIC CYLINDER raises and lowers 
the work table through a parallel linkage. Limit switches, actuated 
by a bar in the linkage, signal when the work table is fully 
raised or lowered. 





L/MIT SWITCHES 
/i12\|5\|4\|5\6 





OPERATION 





Table up, cylinders up 
Press stort buttons 
Work toble down 
Cylinder (down 
Cylinder | dwe// completed 
nder 2 down 
nder 2 dwell completed 


nder 3 down 





The most complete line anywhere offers you the widest possible Cylinder 3 dwell completed 
selection. Order  & L steel hydraulic fittings. 


Cylinder 4 down 


Cylinder 4 dwell completed 


Land Ll Manufacturing Company 
21590 Hoover Road + Worren, Michigan All cylinders returned 





Tobie up 
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ELECTRICAL SEQUENCE 


. Pressing both START buttons energizes relays 1 & 2 
and solenoids A and B. Venting valve closes and table 


lowers. 


2. Table down actuates limit switch 2 energizing relays 
3 & 4 and solenoids C & D. 


3. Cylinder 1 extends and actuates limit switch 3 


energizing dwell timer 1-T." 


. Timer 1-T times out de-energize solenoid D and 
energize solenoid E. This connects the head end of 
cylinder 1 to tank, and extends cylinder 2. 


. The cylinders extend and dwell in sequence, energiz- 


ing timers 2-T, 3-T, and 4-T. 


4-T times out to energize relay 8 which lights an 
amber light (indicates all cylinders down); and 
energizes relay 9 to actuate solenoid H, retracting all 
cylinders. 


Table return 


. Cylinders’ return actuates pressure switch PS, ener- 1 > 3 
gizing solenoid J. 
| - | 


Table raises and actuates limit switch 1, de-energiz- [ Y 
ps 


ing solenoid A which opens the venting valve. 


If the selector switch is on SIMULTANEOUS, relay 
ll is energized and all cylinders extend when limit \Selector switch 


switch 2 is actuated. , 01 otf 
ial Be prog 
| 


i. 


| 








TIMING RELAYS CONTROL RELAYS SOLENOIOS 
/i2\|3\4 /iIZi\FIF#ISIE\|7ILB LIVONIA BICIO\E\|FI\GIHiYV 
































--- from MARSH | 


Masier-mile 


Note these specifications 


Types: 


Sizes: 
Pressures: 


Orifice sizes: 


Voltages: 


Body: 


* Moving parts: 
* Seat disc: 


* Approved by 


Direct acting conduit type and 
grommet type. Four patterns of each 
size and type: globe, bottom outlet, 
angle left, and angle right. 


NPT 


ang A 
From vacuum to 540 ps 
Ten sizes: 3/64", 1/16", 5/64", 3/32”, 
7/64", 1/8", 9/64", 5/32", 3/16", 1/4 


Standard with 115 volts 50/60 cycle 
AC coils, but also available in 12, 
24, 208, 230 and 460V, 50/60 cycle 
coils 


maximum 


Standard with 18”, but other lengths 
available; also full range of con- 
nectors 


Brass bar stock or 18-8 stainless 
steel 


All stainless steel. 
Synthetic rubber. 


Underwriters’ Laboratories as a 


a ae, 


Small solenoid valves that 
Fill a BIG order 


Yes, a series of small, direct acting solenoid valves that fulfill 
today’s critical requirements for rugged, positive-acting tight- 
seating valves in types, patterns, orifice sizes and electrical 
ratings for use on a particularly wide variety of media in- 
cluding air, water, petroleum products, coolant, oxygen, 
hydrogen and acetylene. 

They are new only in the production sense. Actually this 
announcement was preceded by long development and re- 
search which drew on more than 90 years of experience in 
instrument and valve making. 

The net result is a valve that combines instrument-pre- 
cision with the ruggedness that distinguishes all Marsh 
Valve Specialties! 

Despite their small size, ‘“‘Master-mite’’ Solenoid Valves 
are more rugged because the “beef” is where it counts—in 
the valve body. The generous, moisture-resistant coils do 
not overheat. Entire assembly is leak-tight at pressures up 
to 540 psi. Operation is positive... yet quiet. Valves can 
be cleaned without breaking connections . . . can be used 
in any position 

Bodies are available in either brass bar stock or 18-8 
stainless steel. All parts in contact with media are stainless 
steel. Down to the last detail, ‘“‘Master-mite”’ solenoid valves 
are designed and built to stand up and work right under the 
toughest conditions including vibration. They are Under- 
writers’ approved for use on oxygen and hydrogen and as 


Mey 





Read the accompanying 
specifications. Note the wide 
range of selection. Ask for bul- 
letin containing all details. 


MARSH INSTRUMENT COMPANY 
Dept. 19 Skokie, Minois 
Division of Colorado Oil and Gas Corporation 
Marsh Instrument & Valve Co., (Canada) 
Ltd., 8407 103rd St., Edmonton, Alberta, 
Canada, Houston Branch Plant, 1121 
Rothwell St., Sect. 15, Houston, Texas. 


safety vaive. 


New bulletin tells the whole story 


Shows all types, patterns, sizes, coils, options, etc., 
and contains highly useful flow curves. 
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Hi-lo circuit 


@ By ARTHUR ALBEREGG, Assistant 
and DONALD R. HARTER, District 


To close a 7!/-inch gripper cylinder fast, three 
pumping cartridges deliver to it. However, the 
gripper requires only make-up flow while it's 
clamped, so it's supplied by only one of the 
pumps’ low volume sections. The circuit gives 
both efficiency and safety. 


VARIATION of the efficient hi-lo circuit is used 

on a large manipulator designed by Alliance Ma- 
chine. While the gripper is clamped by low volume 
high pressure from one of the pump’s small sections, 
the two large sections can deliver independently to 
the hoisting and leveling cylinders, or they unload 
back to the tank at low pressure through tandem-cen- 





FRONT HOIST CYLINDER mounts horizontally on top of the 
manipulator. It raises and lowers the front of the carriage 
through cables. Leveling cylinders raise and lower the rear car- 


riage mount. CIRCUIT DESIGN POINTERS 


l SHOCK PREVENTION—Fast starts and stops can cause 

severe shock when you move a 5-ton forging. This circuit 

uses three methods of controlling the valve spools to prevent 

shock: |. It supplies low pressure (75 psi) to the valve pilots. 

2. Restrictions are used in the lines to pilot valves. 3. Pilot 
chokes are used on the control valves. 


Bsr CONTROL AND SYNCHRONIZING CYLIN- 

DERS—Two, pressure-compensated, variable orifice flow 
control valves regulate speed and synchronization by bleeding 
off oil from the large volume pumps. The bleed-off oil does not 
go directly to tank. It returns to the circuit downstream of the 
front hoist and rear leveling 4-way valves. Here it combines 
with oil flowing through the valves. Total pump volume is always 
available to move the gripping cylinder fast. 


3 EFFICIENCY—Tandem 4-way valves and the unloading 

valve permit the entire output from both hi-volume pump 

sections to unload to tank after passing through the valves. Only 
the low-volume pump sections operate at relief valve setting. 


VALVES ARE MOUNTED on a drilled panel above the hy- 


draulic power unit, They are easy to get to, and can be re- . : 
moved without disturbing the piping. This panel mounting elim- . yy org! gee gee aap = <9 a 
inates pipe joints and reduces leaks. is lost in heat. Both hig volume pumps unload at a very 
low pressure through the unloading valve, except when they are 
operating the cylinders. The only pump delivering continuously 
at high pressure is the small (2',-gpm} pump holding the grip- 
ping jaws tight. With the gripping jaws held open, this pump 
relieves at 250 psi. 
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with two double pumps 


Chief Engineer, The Alliance Machine Co., Alliance, Ohio 


Sales Manager, Vickers Incorporated, Div. Sperry-Rand Corporation, Houston, Texas 


ter, 4-way valves, and an unloading valve which is 
held open by clamp pressure. 

Two double pumps power the circuit. The low 
volume of one pump section supplies external pilot 
pressure oil at 75 psi to the 4-way valves controlling 
the lift and leveling cylinders. Constant volume pilot 
pressure together with restrictions and pilot chokes 
control shifting of the valve spools to eliminate shock 
in the system. 

The low volume output from the other pump supplies 
oil to the gripping cylinder while the high-volume 
pumps are unloading. This assures full pressure on 
the gripping cylinder regardless of the demands of 
the lift and leveling cylinders. 

A check valve and an unloading valve isolate the 
gripping cylinder circuit from the main circuit. When 
the 4-way valve controlling the gripping cylinder shifts, 


oil from both high volume pumps combines with oil 
from the low volume pump to extend the gripping 
cylinder. When pressure builds up in the gripping 
cylinder, it actuates the unloading valve which opens 
the discharge line from the control valves to tank. 
e@ Counterbalancing the cylinders—A_ counter- 
balance valve in the front hoist cylinder line prevents 
the cylinder from running ahead of the pump volume 
on lowering. The rear leveling cylinders use counter- 
balance valves for the same reason. The force tending 
to move the cylinders can be in eithe, direction. 
Bleed-off flow control valves vary overall speed of 
cylinders and synchronize vertical movement of the 
the hoist with the leveling cylinders. Bleed-off oil re- 
turns to the circuit ahead of the unloading valve. When 
the grip cylinder is operated, full pump delivery is 


still available to provide fast gripping. vvv 
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Unloading valve 
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250-950 psi 























4% 


Viscosity 
changes 
don't change 
our feed 
rates 


e By T. B. EDDY, 


Development Manager 
Heli-Cot Corporatior 
Danbury, Cont 


Speed control 

is an important advantage 
of hydraulics for 

assembly operations. 

A temperature compensated, 
flow control valve insures 


constant speed on this machine. 


a ‘s. 
Flowec i valve 


ae 


a 


ht Yi 


PRESSURE AND TEMPERATURE-COMPENSATED FLOW CONTROL 
VALVE gives constant tool feed with varying oil viscosity on this as- 
sembly machine. The valve meters oil out of the rod end as the cylinder 
extends. Cylinder speed is accurate within 1%. 











SOL 
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From pump 








LIMIT SWITCHES 1-LS and 2-LS close when the casting is clamped in 
place. Solenoid B is energized, extending the tool feed cylinders. When 
the tool carriage is fully extended, it actuates 3-LS energizing time delay 
relay |-TR which delays 5 seconds for the inserts to be installed to full 
depth. Relay |-TR times out to de-energize solenoid B and energize sole- 
noid A, retracting the tool carriage. The tool carriage fully retracted 
actuates limit switch 4-LS, signalling that the station is ready for transfer. 
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HEN installing wire. thread in- 

serts in a casting. feed rates 
must be exact. For consistent feed 
rates, design engineers at Heli-Coil 
ise temperature and pressure-com- 
pensated. flow control valves on 
their feed cylinders. 

The machine has two stations: 
one loads, aligns, and installs three 
wire thread inserts. the second 
breaks off the driving tang 
e@ Cylinder speed controls—A 
short stroke hydraulic cylinder ex- 
tends and retracts the carriage 
mounted inserting tools. A flow 


control valve is installed in the 


Threaded holes in non-fer- 
rous castings often require 
a greater thread loading 
than aluminum or magne- 
sium will stand. Stainless 


give the threaded assembly 
considerably more holding 
force. This machine in- 
stalls three threaded in- 
serts in automotive trans- 
mission housings. 


I 
| 
| 
| 
| 
| 
| 
| 
| 
| steel wire thread inserts 
I 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


line from the rod end of the cyl- 


inder and regulates speed by me- 
tering-out. 

A non-compensated flow control 
valve was first tried on the ma- 
chine. It was not accurate enough 
because of the large viscosity 
change in the hydraulic oil as the 
machine warms up. Oil tempera- 
ture varies from 70 F to 150 F. 
The pressure and _ temperature- 
compensated flow control valve 
holds the cylinder speed accurate 
within 1%. A non-compensated. 
in-line, flow control valve regu- 
lates cylinder return because this 


speed is not critical. vvv 
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CAE te: a synthetic rubber impregnated into thermo leather. 
Temperature will not take out this rugged treatment. At the same 
time it stays flexible at low temperatures of —65° without be- 
coming hard or brittle. 616 is very resilient, springy and tough . . . 
resists abrasion. Used for oils, new synthetic fluids, aircraft oils, 
gir service and resists solvents. 

Makes very fine cups, vees, ‘‘U'’ packings, flange packings and 
non-extrusion back-up washers. 













ERPS Hc: a synthetic impregnated into the thermo leather, one 
of the first developed by Marsh. It is the accepted standard in 
many hydraulic and pneumatic installations. Its temperature range 
is satisfactory for most standard applications. This utility treat- 
ment makes fine cups, flange packings and ‘‘U"’ packings. It is a 
resilient but firm packing. Used for air, oil and water service. 








Sample packings to your production requirements will 
be made up if you will let us know your needs. 
WRITE FOR OUR NEW BROCHURE ON OUR 612 
BACK-UP WASHERS MADE OF THE THERMO-SYN- 
THETIC RUBBER COMBINATION. 
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Introducing the (>) We (0) 


OF RADIAL PISTON TYPE HYDRAULIC PUMPS 


0 to 10,000 psi V3 to 18 gpm FEATURES 


Here is a line of multi-piston high pressure CHECK VALVES — positive acting. Action of 
pumps that are rugged in construction and effi- piston helps seat suction check valves quickly 
cient in operation. Incorporated in their design and positively. These valves seal high pressure 


ire unique patented features that assure wide with the highest efficiency known in hydraulics. 


flexibility of application and long service life PISTONS — partially hydraulically balanced by 
high pressure fluid ported to the foot of the piston 


ress s developed within he or a a - . 
Pressure is developed within hollow pistons that reducing wear to a minimum, hollow design with 


are completely surrounded by high pressure lu- walls that taper to a thin edged section which is 
brication. The higher the pressure, the tighter capable of expanding against the cylinder wall as 
the seal between the moving piston, cylinder pressure is developed inside the pistons. This 
sleeve and pump body, offering greater efficien- feature allows greater clearances, thus reducing 
cies to high pressure svstems scored piston wall possibilities. 


MODEL 20 — 


MODEL 80 — 


RACINE-SECO EXCLUSIVE ISO-FLO PRINCIPLE 


APPLIED HYDRAULICS & PNEUMATICS 





®) 
RACINE-SECO 
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MODEL Cli — 


MODEL C5 


RACINE HYDRAULICS & MACHINERY, INC. 
RACINE, WISCONSIN 





IMPULSING AT 5000 PSI shortened test time for these hose 
assemblies. Some failed at the end fittings, others blew out 
through the wire braid 


:- 


~ 
' 


a, 
: 
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TEST STAND for impulse testing operates at 5000 psi with 
peaks to 7500 psi. Using pressures higher than the working pres- 
sure of the hose accelerates the tests. 


HOSE LIFE decreases rapidly at pressures above 


the working pressure of the hose. The curve 
el Mt) ee) ele Md 


Will hydraulic hose with the 

highest burst pressure rating 

give the longest service? 

Not always. Many methods are used 
to test hose and assemblies. 

An important test for one service 


may have little value for another. 


What hose tests 


@ By R. W. PHILLIPS, Sta// Engineer, Parker Fittings & Hose Div., 


URST TESTING is one of the oldest methods of 
B rating hose. In addition to testing hose strength, 
it also shows whether the end fittings will blow off 
under pressure. A comparison of hose assembly per- 
formance can be made. Equipment for burst testing is 
simple and can be used by anyone. Results from one 
test apparatus to another vary only slightly, so it is 
easy to get basic agreement. 

Generally a high burst hose gives better perform- 
ance, but other factors should also be considered. Hose 
with only high burst strength may fail earlier than 
hose with a lower burst, particularly where surge pres- 
sures are high. Surge pressures tend to destroy the 
braid in the hose. 


@ Tensile testing—This shows whether end fittings 
will pull off. Sometimes end fittings with a lower ten- 
sile strength out-perform those with a higher tensile 
strength. This test is important only if a hose assembly 
is used for towing, or if it is connected so there is a 
strain on the fittings. 


e@ Vibration testing—Vibration may be applied 
with pressure or temperature on the hose assembly. 
Various test fixtures are used. from simple oscillating 
devices to those which actually pull the hose against 
the coupling in an effort to cause failure. This type of 
testing is now applied primarily to metal hose, and 
some aircraft hose used under severe conditions of 
pressure and flexing where reliability is very im- 
portant. 


@ Impulse Testing—Many improvements in hose 


APPLIED HYDRAULICS & PNEUMATICS 





mean To you 


Parker-Hannifin eveland. Ohio 


construction have resulted from impulse testing. It was 
originated to eliminate unsatisfactory hose assemblies 
for aircraft and is now used to test all types of hose. 

There is no accepted, standard impulse test. Some 
are more severe than others. Some systems use pressure 
direct from a pump, others use boosters. The SAE 
committee on aircraft tube and hose fittings is at- 
tempting to standardize impulse tests for aircraft hose. 

Most aircraft hydraulic systems operate at 3000 psi. 
Many tests use this pressure as a base and apply surges 
by quickly actuating a control valve. Little is known 
about the effect of cycling frequency and rate of pres- 
sure rise on hose life. However, it is generally agreed 
that an impulse test will differentiate between good 
hose and bad. 

When a small diameter, double-wire braided hose is 
impulsed at 300 psi and peaks of 4500 psi, it takes 
millions of cycles to cause failure. With a frequency 
of 35 cycles per minute (50,000 cycles per day) over 
a year may be required to cause failure. Unless the 
hose fails, there is no way to rate one hose better than 
another. Testing at 5000 psi shortens the time con- 
siderably. 

A curve can be drawn after enough samples are run 
to indicate reliability of data. Performance at any 
pressure with any size hose can be predicted from the 
curve. 

Impulse testing is the best known method of rating 
hose. Continued improvements in hose construction 
depend largely on evaluating and standardizing on 


test procedure. vvv 
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on the 


WILKERSON 
3014 
LUBRICATOR 


SAFE—valve bleeds air pres- 
sure from bowl when 


locking lever is 
touched 


Profit from these 
protective advantages of a 
Wilkerson 3014 
Lubricator 


* | to 300 CFM 

¥%& Site-Flo gauge 

* Two fill holes 

% Fill while air pressure is on 

%& Bowl can be removed with- 
out turning off air 


PLUS > >. . 

The time-saving advantages of 
the Wilkerson 
KWIK-CHANGE BOWL 


Note: 3014 eon pm ng A 
kerson autofill mecha- Get compiete informa- 
nism to maintain lubri- tion on the versatility 
cant at safe level. seutense of Ub ton 
3014 series. 


CIRCULAR #1028 
ILKERSON 
loge} a 20) o- Vale), | 
Dedicated to heeprng the NEW ix pNEUmatice 
1643 West Girard Englewood, Colorade 
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Have you ever found 
that a cylinder 


to give the force 











you need has too large 
a diameter for the space 
available? No need 

to panic—just use 

a tandem cylinder Sutecnat 

oie cylinders 


like the one 


on this 800-ton expander. 


/naterna/ 
aie cylinder 


EXPANDER stretches steel tubing into irregular shapes. Drawing shows dies for a 
rectangular cabinet. Hydraulic cylinders close the external dies which form the outside 
dimensions. A tandem hydraulic cylinder pulls the internal die into place forming the 
inside of the cabinet. 


a 


<a 


~Expander's tandem cylinder 
gives high force in small space 


© By RALPH ROPER 
Expanding Machine Co., Inc 

and JACK NEFF, XPANDERS are being used to speed appliance assembly by forming 

e/f Engineering Co welded tubing into irregular shapes for washer and dryer clothes bas- 

indianapolis, Ind kets, splash tubs, and outer cabinets. These parts had been made by stamp- 

ing and trimming segments which were then welded together. This process 

is slow and requires expensive assembly fixtures. The expander hydrau- 


\ 


lically stretches the tubing against an outer die. Square, round, and rec- 
tangular shapes are formed with accuracy. 


@ Tandem cylinder action—The internal die cylinder mounts on the 
back of the expander and forces the internal die segments out when it 
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Evect cylinders 



















































































HOW IT OPERATES 


With the circuit idle, the 78-gpm and the 55-gpm pump 
unload through the tandem-center contro] valves. Pilot valve F 
vents the relief valve for the 33.5 gpm pump, allowing it to 
unload to tank. To start the cycle, a pushbutton actuates the 
solenoid on pilot valve E closing the vent line to the relief 
valve on the 33.5 gpm pump. It also shifts control valve D to 
retract the eject cylinders. A limit switch actuated by re 
tracting the eject cylinders, shifts control valve A to retract 
the internal die cylinder. When the internal die cylinder is 
partially retracted, it actuates a limit switch centering its 
control valve A, and shifting control valve B to extend the 
external die cylinders. 

When the external die cylinders fully extend they actuate 
a limit switch which centers valve B and shifts valve A caus- 
ing the internal die cylinder to retract and complete its stroke. 
When the internal die cylinder fully retracts it actuates a 





limit switch centering valve A. Valve A remains centered 
until enough oil bleeds off through the flow control valve to 
decompress the circuit and close the pressure switch, This 
shifts valve A and extends the internal die cylinder. 

When the internal die cylinder extends fully, it actuates 
a limit switch shifting control valve B and retracting the ex- 
ternal die cylinders. When fully retracted they actuate a limit 











switch which centers valve B and shifts valve D to eject the 
part 
Oil displaced when the internal die cylinder extends, returns : 






to tank through the pilot check valve which is held open by 
pressure on the cylinder. When the internal die cylinder re- 
tracts, a differential circuit forms, feeding back oil through 
the sequence valve. When the die meets the work and pres- 
sure builds up, the unloading valve, set at a higher pressure 
than the sequence valve, opens; thus breaking the differential 









circuit. 
Valve C is used when an additional operation, such as dish- 
ing dryer fronts, is performed on the expander. 














EXPANDER’S TANDEM CYLINDER 





retracts. Its diameter must be small, so that it will not 
obstruct the dies when they are pulled in. To get the 
required force, with 2000 psi on the rod end, a 16-inch 
diameter piston would be needed. By using a tandem 
to 12 In- 


creased tonnage of the machine is obtained by me- 


cylinder the diameter is reduced inches. 
chanical advantage. 

The tandem cylinder has two cylinders mounted in- 
line. The piston rod extends through the end cap of 
the forward cylinder and connects to the piston in the 
rear cylinder. 

Pressure fluid feeds into the rod ends of both cyl- 

inders to retract the pistons on the work stroke. The 
pistons extend fast when the fluid is directed to the 
forward cylinder’s head end. 
@ Power unit circuitry—Four pumps deliver to the 
system. A 100-hp, double-shaft electric motor drives 
three of the pumps. The fourth is powered by a 34-hp 
motor and supplies 75-psi oil to the pilot circuit. 

One of the three main pumps delivers 78 gpm. Its 
delivery pressure pilots an unloading valve controlling 
delivery from the 55-gpm pump. It also pilots a se- 
quence valve controlling delivery from the 33.5-gpm 
pump, either to the die cylinder circuit or the eject 


cylinders. When die cylinder pressure is between 250 
psi and 1000 psi during periods of high demand, the 
unloading vaive is closed. A total of 88.5 gpm from 
the other two pumps is directed to the sysiem. If 
system pressure falls to 250 psi, the sequence valve 
closes, and output from the 33.5 gpm pump goes only 
to the eject cylinders. 


@ Meter-in synchronizing—The eject cylinders 
must move together when ejecting the finished part. 
If one cylinder moves faster, the part will jam between 
the dies. A flow divider synchronizes the cylinders. 
Oil is metered to each of the cylinders through fluid 
motors whose shafts are connected. 


@ Differential circuit speeds production—Pres- 
sure acts on the rod ends of both pistons to retract the 
internal die cylinder. Exhaust fluid flows through the 
sequence valve and joins fluid retracting the cylinder. 
This differential circuit continues until the die meets 
the work and pressure builds up to the unloading valve 


setting. vvv 





WANT TO SHARE $1400? 
You can in the APPLIED HYDRAULICS & 
PNEUMATICS prize paper contest. 
Circle 240 on the time-saver card for a rules 
booklet. 











HIGH aa” LOW cost! 


@ 5000 PSI—STAINLESS STEEL 
@ 3000 PSI—BRASS 

@ —65° to 450°F 

@ FORGED BODIES 

@ BRASS AND STAINLESS STEEL 


@ PIPE, FLARED, FLARELESS 
TUBE CONNECTIONS 


@ SIZES 4" to %” 


@ REGULAR AND 
PANEL-MOUNTING TYPES 


REPUBLIC MANUFACTURING CO. 


MAIN OFFICE AND FACTORY 
15655 Breekperk Read, Cleveland 35, Ohie 


‘ircle 134 


Reliable, economical general-purpose 
needle valve. Designed for low cost, but 
built to Republic’s high standard. Easy 
and economical to install and maintain. 
Ideal for instrumentation, gage shut-off, 
Get Bulletin 959 for complete data. 
Stocking Distributors Coast to Coast 
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PACIFIC SALES DIVISION 
15844 Strathern St., Ven Nuys, Colif. 
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Let J-M Clipper Oil Seals 
help protect your new design 


Special shapes available-and you name the material! 


While your design is still on paper 
is a good time to let Johns-Manville 
help you determine the type of 
Clipper Seal that will give you most 
efficient machine performance. J-M 
has many design cross-sections to 
give bearings longer, better protec- 
tion against heat, speed, leakage, 
dirt and corrosive chemicals. 

*Or, J-M will precision-mold Clip- 
per Seals from any material that 
best suits your requirements. J-M is 
equipped to work with many mate- 
rials: elastomers, including Teflon 
«+.» neoprene... silicones... and 


May, 1960 


fluorinated, polyacrylic or other rub- 
bers with either our exclusive as- 
bestos heel or metal reinforcement. 
Endless or split types available. 
J-M Clipper Seals protect better 
. because they are better. Spe- 
cially compounded to do each job, 


J OHNS-MANVILLE 
CLIPPER SEALS 


Clipper Seals provide maximum 
sealing ability, low torque, long life, 
easy installation and wide adapt- 
ability. For complete information, 
write to Johns-Manville, Box 14, 
New York 16, New York. In Canada: 
Port Credit, Ontario. 


JOHNS MANVILLE 


PRODUCTS 





0-M Cylinders 
Hold Every Stroke to 
a Close Tolerance 


INTERNAL KEY 
TIE-RODLESS TYPE 
Series 101A 

Air—150 psi—up to 
1500 Hydraulic 

Fits where others won't 
Bulletin 1OIA 


IMPROVED 

TIE-ROD TYPE 
Series 105A 
(Heavy Duty) 
Hydraulic 2000 psi 
3000 psi non-shock 
Bulletin 105A 


AUTOMATION TYPE 
200 psi Air Series RA 
1000 psi Hydraulic 
Series RH 

Bulletins 107 and 108 


all 0-M Cylinders 
meet JIC standards 


Regardless of the bore size, diameter of 
rod, length of rod travel, type of mount 
ing and position in which they are 
mounted, O-M Cylinders operate with 
high reliability and precision with every 
stroke 

Made of all-steel with bearing bronze 
these force generating components take 
shock loads in stride, cushion piston 
shock and stand up under continuous 
cycling. In addition, they are sealed right, 
have the lowest coefficient of friction 
make full power starts and require little 
maintenance 

Available in a complete range of sizes 
(1%" to 8” bores) with standard or 
heavy-duty rods. Complete line of mount 
and interchangeable parts. Immediate 
delivery on most sizes. Mail Coupon 
NOW for descriptive Bulletins 


pose.” le | oo 


ORTMAN-MILLER MACHINE COMPANY 
1 143rd Street, Hammond, indiana 


Send Bulletins 
0 Hove representative 0 A C1 107 


a 0 wsa £ 108 
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Timed bumping for a 


e By MYRTEN G. SAAKE, Ribble Engineering Co., Hackensack, NJ. 


OLDING plastics frequently 
M requires opening and closing 
the press (bumping) several times 
to release gas as the plastic is 
This circuit three 
synchronous motor timers to per- 
this 


formed. uses 
mit accurate adjustment of 
sequence. 

An operating cycle can be se- 
lected without 
bumping, by positioning the se- 


either with or 
quence selector switch. In the No. 
l position of the switch, the press 
closes and remains closed for a 
timed period. In the No. 2 position 
the press closes. opens for a timed 


period, then closes, and finally 
opens completely. 

With the selector switch in posi- 
tion No. 1, both start switches are 
held This 
valve solenoid through normally 


TR-1. 


closed. energizes the 


closed contacts of timers 
TR-2, and TR-3. 

Limit switch 1-LS actuates when 
the press is nearly closed; 2-LS 
actuates when the press is fully 
closed. The operator can then re- 
lease the start switches since they 
are by-passed by 2-LS. Limit 
switch 1-LS energizes TR-1 which 
opens its normally closed contacts 











LS Sequence 
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plastic press 


at the end of the timed period. 
This de-energizes the solenoid and 
retracts the press. 

When limit switch 2-LS closes. 
with the selector switch in position 
No. 2. the clutch of timer TR-2 
is actuated. Its contacts 5-8 close 
This de- 


energizes the solenoid. so the press 


and contacts 5-7 open. 
starts to open, and also energizes 
the motor of timer TR-2. After the 
timed period, timer TR-2 contacts 
1-5 open and 4-3 close to ener- 
gize the solenoid again and close 
the press. 


Timer TR-3. which has also 
been running, times out and its 
contacts open, de-energizing the 
solenoid valve and opening the 


vvyv 


press. 
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| BRIGGS OFFERS YOU, FREE, A 
12 PAGE MANUAL ON HYDRAULIC 
FLUID CIRCUITS AND HYDRAULIC 





OIL FILTRATION 


HERE is a big 8-1/2" x 11", file size, 
12 page, fully illustrated booklet. It's 
brimful of technical data and drawings 
that every designer and operating engi- 
neer will want to read or keep for ready 


reference. Write for your copy. No cb- 


ligation. 





HYDRAULIC 
OIL FILTERS 


FILTER/SEPARATORS 


AIR AND GAS LINE FILTERS 
REPLACEMENT FILTER CARTRIDGES 


AT NO COST OR OBLIGATION, SEND ME THE ABOVE 


YES HYDRAULIC MANUAL 
NAME 


COMPANY 
ADDRESS 


For your Vacuum and 
Pressure Applications... 


Get these 
Exclusive Advantages 


of LEIMAN 


HINGED VANE DESIGN! 


The time-tested design and quality con- 
struction of Leiman Air Pumps improve 
, . 


machine ovide \ 


operation Pp 
ymers with “Lifetime” durability and 

trecdon from tr yubles and 

Proved by more than half a million in- 

stallations. If your eq upment now uses 

air pumps—if your new designs require 

ir pumps, contact us for enginecring 


assistance and data on Leiman Air Pumps 


LEIMAN BROS., Inc. 


151 Christie St., Newark 5, N. J. 
Established 1887 


LEIMAN 





Rotary Positive 


AIR PUMPS 


















Wide range of types and sizes in 
VACUUM to 29.9” Hg. 
PRESSURE to 20 Psig. 
VOLUME to 162 c.f.m. 














































e Four Curved Vanes scoop 
up large volumes of air. Easy- 
action hinges enable vanes to 
open and close by centrifugal 
force. 


e Cast iron Vanes and Cyl- 
inders care precision-machined, 
then hone themselves to hard, 
glassy smoothness during opera- 
tion— take up their own negligi- 
ble wear — assure leakproof seal 
ond fully-rated copacity for 
years and yeors. 


e Extra-large Air Space 
provides 2 to 3 times more 
capacity per pump, permits use 
of smaller pump. 


¢ Minimum Maintenance be- 
cause simplified design has fewer 
moving parts—no gaskets or 
packing —no composition vanes 
to replace. 


@ Also quiet operation—even 


air flow— every pump subjected 
to long test runs before shipment. 
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Write for new catalog showing construction, types, 


many “how-to-do-it” biveprints. 


say 


sizes and specifications, plus Application Book containing . 
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Electrical controls 
for torquing and pressing 


@ By CLIFF F. GRAY, President, Gray Equipment Co., Dearborn, Mich 


LIMITING SCREWDRIVER TORQUE 


Air-motor driven screwdrivers on this automotive as- 
sembly machine develop as much torque as required to over- 
come the load. Air pressure on the motors builds up in rela- 
tion to required torque. A simple way to limit torque accu- 
rately is to connect a pressure switch in the motor inlet line 
so that it actuates the solenoid valve at the maximum torque 
value. When pressure reaches the switch setting, its con- 
tacts open and de-energize the 3-way solenoid valve con- 
trolling air flow to the screwdriver’s motor. The motor then 
exhausts through the valve. 

A fast acting, piston type pressure switch was selected for 
this application. An external screw adjustment permits set- 
ting it from 25 to 200 psi. A honed piston bore and direct 
switch aciton give it a repeat accuracy of 2%. vv¥ 


PRESSING A SEAL 

In pressing in oil seals with a hydraulic cylinder, manu- 
facturing tolerances sometimes result in seals which are too 
tight to seat properly and others which press in too easily to 
seal properly. Sensing cylinder position with a limit switch is 
the obvious method of telling that the seal is pressed home. 

\ pressure switch is used to indicate sufficient force for 
a tight assembly. However, once the seal is pressed home to 














PISTON TYPE 
PRESSURE 
SWITCH has single- 
pole, double-throw 
contacts {only sin- 
gle-throw used in 
this application). Its 
fast action makes 
this design work well 


AIR AND ELECTRICAL DIAGRAMS for one of the five screwdrivers. 
Air to each screwdriver motor is metered through a flow control valve. 

When the motor is running freely, there is a high air flow through the 

Courtesy flow control valve. Most of the pressure drop from line pressure is 
tale Valves across the orifice in this valve. When the screwdriver goes to work 
and torque builds up, the motor slows down reducing air flow. Pressure 
then rises at the pressure switch. 

A timer is actuated when the cycle is started. It de-energizes the 
solenoid valve if there is no screw in the hole. Then the screwdriver 
could not build up pressure. 
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PROTECT YOUR 
PNEUMATIC 
[IPMENT... 





Complete Conditioning and 
Control of Compressed Air 
Prolongs Service Life, Reduces 
Maintenance and Repair of Air- 
Powered Tools, Cylinders, Valves 
and Other Pneumatic Equipment. 


. The ARROW FILTER—Removes dirt, rust, pipe scale and 98% free moisture. New! Non-Shatter Bowls 


The ARROW AUTOMATIC DRAIN TRAP—Automatically ejects accumulated 


moisture to eliminate periodic manual servicing 


. The ARROW PRESSURE REGULATOR—Choice of Relieving-Self Bleed or Non-Re- 


Catalog and 
lieving Types. In Line Flow-Accurate Control Engineering Data 


Sent on Request 


—) 
™ 


. The ARROW LUBRICATOR—Introduces a fine spray mist lubricant into air 


stream to thoroughly lubricate working parts of pneumatic equipment. 
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the bottom of the pocket, cylinder pressure rises to line 
pressure, regardless of how easily the seal presses in. 
Therefore, a limit switch is combined with the pressure 
switch so it senses pressure during the time the seal is 
being pressed in and before it is home. 

If a seal is in place, pressure switch 1-PS (electrical 
diagram) opens as the cylinder starts pushing the seal 
into place. This prevents actuating latching relay 1-LR 
when limit switch 1-LS is actuated. If there is no seal 
in place, or if the seal is too loose, the pressure switch 
is not actuated. Then the relay actuates (and latches 
in) lighting the indicator lamp until a new cycle 
starts. The start switch actuates the relay’s trip coil 
to reset it. 

Limit switch 2-LS is actuated just before the end of 
the pressing stroke to start time delay relay 1-TR. 
This insures a dwell at the end of the pressing stroke 
for proper seating. When it times out, it deactuates 
relay 1-CR and the valve solenoid, returning the cyl- 
inder. 

The timer must be actuated before the end of the 


pressing stroke because the seals vary in size. YY 





t Pressing stroke | 


— [.fresens svete’ 


AUTOMATIC ASSEMBLY MACHINE sub-assembles two check 
valves and final assembles a complete pump body. The check 
valves are assembled on two dial index tables. They are then 
assembled into the pump housing. Oil seals, fed from an index- 
ing magazine are passed into the housing. 











PUMP, FILTER, 
AND VALVES are 
mounted in a metal 
cabinet. This keeps 
the components 
clean, reduces pip- 
ing, and simplifies 
maintenance. Elec- 
trical controls for 
the machine mount 
in @ separate section 
of the same cabinet. 


ELECTRICAL AND HYDRAULIC CONTROLS for pressing « 


seal protect against a loose seal or no seal at all. 
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Compact 4-way 


SKINNER 


pTo) (=Yalelle| Valves 


A 
vee 





assure precise cylinder control 





Here’s how accurate, dependable 
operation is built into 
SKINNER 4-way solenoid valves 


Precise flow control—by adjustable metering 


Compact, direct acting—two 3-way valves in one housing 


2 

a 

@ Durable and corrosion resistant—stainless steel internal parts 
@ 


Leakproof, bubbletight sealing—soft, synthetic inserts 
@ Positive operation mounted in any position—spring-loaded plungers 
@ Underwriters approved—wide selection of coils, voltages and frequencies 
@ Wired from front or rear—housing easily reversed 


A. Transparent view of 4-way solenoid valve 8B. Plunger 


@ Adaptable to many uses—optional porting arrangements C. Plunger return spring D. Sleeve E. Coil 


SKINNER four-way solenoid valves 
available in three basic types 





V9 SERIES SPECIFICATIONS 


Media—air, hydraulic oils, inert gases 
Orifice Diameter—%4", “ie”, ¥22", Ye" 

NPTF 

Maximum Operating Pressure Differential—O to 150 PSI 
(up to 225 PSI also available) 

Temperature Range—minus 40°F. to plus 180°F. 

052, Ye" .095, 156, 4%" .214 


Mounting—'4” through-bolt holes 


Pipe Size—4 


Cy Factor—%*a 











Normally closed—normally closed V933 
valves with a neutral position. Generally ap- 
plied on double-acting cylinders where the 
piston is in a neutral position without pressure 
when both coils are de-energized. This permits 
manual shifting of the piston without operating 
the valve 





The Skinner V9 solenoid valve is 








two 3-way valves in one compact 


housing. Both valves may be inde- 


Normally open—normally open V955 valves 


pendently controlled and metered to 
provide accurate, dependable control 
of single- or double-acting cylinders, 
or larger pilot-operated valves. 

V9 types are available without 
adjustable flow and with metering 
at both both inlet 
ports or full metering of all ports. 


exhaust ports, 


. = — 
For complete information, contact 
a Skinner Distributor listed in the 
Yellow 


address below. 


Pages or write us at the 


with a neutral position. Generally applied on 
double-acting cylinders where both sides of 
the piston are to be open to pressure when 
both coils are de-energized. Under certain con- 
ditions, the first operating stroke of double- 
acting cylinders will be smoother with this 
valve in use. 








Normally closed—normally open V935 valves 
with no neutral position. Generally applied on 
double-acting cylinders where the piston is to 
be in retracted or extended position with pres- 
sure when both coils are de-energized. Wiring 
is simple—both coils are operated simulta- 
neously and can be controlled by one single- 
pole, single-throw switch. 








When you specify solenoid valves, specify Skinner. Skinner solenoid valves are distributed nationally. 
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IV): 


FIC 


THE CREST OF QUALITY 


THE SKINNER CHUCK COMPANY « 


SKINNER Vaives 


SKINNER ELECTRIC VALVE DIVISION, 
NEW BRITAIN, CONNECTICUT, U.S.A. 


PRINTED IN U.S.A, 





TROSTEL 


A complete producing organization for 
¥OIL SEALS “PACKINGS “O-RINGS 





TROSTEL RUBBER 
COMPOUNDING PLANT 


TROSTEL 
Jl PILOT PLANT 


TROSTEL 
LABORATORIES 


Troste! Av: ation Ce ime 


(Act Otetra es 


Quality in every phase of supply and manufacture is assured 
through Trostel ownership of all essential facilities 


From raw materials to finished product, all key sources of supply and manu- 
facture are Trostel owned and operated. Leather is tanned at the Trostel Tannery. 
Rubber is compounded at the Trostel Compounding Plant. Dies are made at 
the Trostel Tool and Die Works. Three separate Trostel Laboratories conduct re- 
search in leather, impregnations, and synthetics. A pilot plant tests all production 
runs. When, therefore, parts and materials arrive at the point of manufacture 
into seals and packings they are uniformly standard in specifications... Manu- 
facture itself is by automatic machinery in a modern plant, with a quality control 
system that insures close-tolerance accuracy in all operations. Special delivery 
and service are provided by Trostel Aviation . . . we can come to you quickly, or 
bring you to us. ( ° 
Trostel control of its products from raw materials to delivery is your guarantee : PACKINGS 
of dependably high quality at all times, on every order. For catalog and technical - OIL-SEALS 
data, write Albert Trostel Packings, Ltd., 700 Madison St., Lake Geneva, Wis. O-RINGS 
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A CI-LEAKMETER, when installed in a line between a pressure source and the systen 
or component under test, automatically detects and signals the existence of a leak. It automat 
cally measures and indicates the amount of the leakage. A red light signals the presence of a leak 
—the amount of leakage is indicated on an electrical meter. The LEAKMETER incorporates a time? 
which can be set for test durations of 15 seconds to 5 minutes. 

Model No. Automatic Measurement Range 
Mode! 400 0.015cc to 80cc per minute 


Model 410 0.0015cc to 8cc per minute 
Model 420 0.00015cc to 0.8cc per minute 


The LEAKMETER consists of an Hydraulic Assembly and an Elec The LEAKMETER is compatible with all common hydraulic fluids 

trical Assembly. These may be installed together, or at separate and fuels. The item under test may be subjected to shock, vibra- 

ocations in the test area. Both are designed for rack mounting tion, or temperature, from which the LEAKMETER remains iso- 

Hydraulic connections are made by quick-disconnect fittings lated. The instrument accommodates pressures to 5000 psi. 
Jacks are provided for recording or other readout 


For Complete Information—or to purchase a Leakmeter for Immediate Delivery, Write, Wire. or Phone: 


CONVAIR INSTRUMENTS | CONVAIR, A DIVISION OF GENERAL DYNAMICS CORPORATION 


3595 Frontier Street, San Diego, California 
ACademy 3-1614 


ELECTROMECHANICAL AND MECHANICAL INSTRUMENTS; 
AC AND DC MEASURING DEVICES, TRANSDUCERS. 
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AIRGRAPFT SECT 


GAS SPRINGS ISOLATE VIBRATION 136 
By A. E. Schmidlin and H. A. Poole 


Theory and design characteristics of pneumatic springs. Comparison with 
performance of shock mounts. Requirements of servo valves to control 


air flow. 


ULTRASONICS CHECKS FLUID CONTAMINATION . 140 : | Laeger 
gee 28g 


By Warren Strittmatter and Charles Albertson 2 
An method to detect and measure contamination particles. Revie pene \) Oi) G2 eae i & 
ew m i parti view : wae oa a wo 


of present test methods. Description of equipment for ultrasonic tests. 


AVIATION NEWS FROM THE FLUID POWER FIELD 





AIRCRAFT COMPONENT DATA 
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- FIG. 1. EIGHT GAS SPRINGS (four 


¢ in the Z axis, two each in the X and Y 
> axes) are arranged to isolate vibration. 


Gas springs isolate vibration 


e By A. E. SCHMIDLIN and H. A. POOLE, JR., Walter Kidde & Co., Belleville, N. J. 


Guidance equipment on 
space craft must be pro- 
tected from excessive vibra- 
tion. A gas spring absorbs a 
large range of frequencies 
and can be made to com- 
pensate for wide variations 
in gloadings. Restraining load 
at any position can be varied 


by modulating gas pressure. 


136 


OCKET propulsion systems im- 

pose very high accelerations and 
vibration. As these increase, com- 
ponents in the vehicle undergo a 
multiplication of gravity, or g 
loading. The burning fuel itself 
adds vibratory harmonics which 
extend the total vibration frequen- 
cy range over a large band. Both 
the vibration and the displacement 
due to acceleration loads disturb 
the accuracy of the delicate guid- 
ance systems of the rocket. 

To isolate this sensitive equip- 
ment from these effects, the stand- 
ard method has been to use rub- 
ber or metallic shock mounts. 
Characteristics are such that the 


combination of mass supported 
and the mount’s effective spring 
rate gives a minimum stable na- 
tural frequency of about 10 cps. In 
space vehicles, the frequency range 
can extend below 10 cps. To de- 
sign a conventional shock mount 
for a natural frequency of about 3 
cps, the effective spring rate be- 
comes so small that the static de- 
flection due to the weight of the 
mass becomes excessive. 

@ How they compare—A pneu- 
matic spring can vary the re- 
straining load at any position by 
modulating gas pressure. As a 
vibration isolator, it can have a 
low natural frequency and yet 
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expect 


reliable 
control 


with these 


CHARLES SCOTT'S experience 
in solving difficult contro! problems 


iS available to you 


SPECIFICATIONS 
When fluids flow at pressures 
up to 3,000 psi at temperatures from 
—65° F to + 450° F, these new 
MS28893 standard envelope relief 
valves insure reliable control. 


TYPE Il TYPE Il 
PORTS AND 10050 AND 10050 
TEMPERATURES —65° F to +275° F —65° F to +450° F 
FLUIDS MIL-O-5606 Standard Any high temperature fluid 


Can be supplied with * All stainless steel 
rubber compounds suitable  * No compatability or 


for use with many fluids storage problems 
* No elastomer seals. 


FLOW RANGE From 2.5 gpm to 32 gpm 
REVERSE FLOW Standard vaive has free reverse flow. Checked reverse flow 
also available. 


Differential relief, solenoid and priority valves. 
Flow and pressure regulators. 
Reservoirs and accumulators. 


8044 Woodley Avenue, Van Nuys, California + TRiangle 3-3510 + STate 6-7210 


Your inquiry will receive an immediate reply from engineers experienced in the specialized problems of flow control. 
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GAS SPRINGS ISOLATE VIBRATION 





a A L0 compensate for changes in g load- 
ings of 900% or more without 
large positioning error. 
Figure 1 shows basic parts of a 
vibration isolation installation. 
Four isolators are used in the lon- 


gitudinal axis because of heavier 
accelerations in that axis. The X 
Save Space and Z axes have less severe man- 
euvering loads. This requires an 
isolator that is pressurized in two 


Cut Power Loss opposing gas spring volumes, but 


665 
which has a relatively low gain 


control on one side of the piston. 
The configuration chosen is effec- 
tive in providing rotational stiff- 
ness necessary for accuracy of the 
guidance package. 
There are limits to the use of a 
gas spring as a substitute for a 
linear mechanical spring. These 
limits do not mean bulkiness or 
lack of versatility. On the con- 
trary, even for simple designs of 
high spring rate, a trapped volume 
gas spring can be made competi- 
tive with mechanical springs of the 
same precision. 
6 G. P.M. 23,00 PSI. 
aircraft-type swivel illustrated in 
¥_" 0.D. tube size. Extremely low 
swiveling torque (10 inch-pounds at 
3,000 P.S.1.) means minimum power 
loss. Meets or exceeds 
MIL J-5513A. 














600 G. P. HH. special, multi- 
passage fuel transfer swivel shown 
for use with JP-4 and similar fuels. 
Flow rate 600 G.P.M. at 50 P.S.1.G., 
pressure drop less than 3.2 P.S.I., e Analyzing performance—|f{ 


18%” C. to C. of end passages. we assume that action of a gas 
spring is an isothermal process, 


initial pressures P, and P, and 


FIG. 2. GAS SPRING DIAGRAM 


Write or phone S. Biello for 


further details — STwart 14700 “gg : 
(for direct distance dialing, area code is 401) volumes V;, V2 are related to final 


pressures P,») and P25 and volumes 
Vio V0 as follows: 
PLV; = Pro Vio 
PV, = Px Va 
155 Post Road 
Introducing piston area A, and 
Providence 5, R. I. ns stocks =. 
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P, (Vo + Ax) = Pro Vio 
and P, (Veo + Ax) = Po Van 


for an upward displacement of 


mass M. 
Ax 
= poa( -——) 
Vio Ax 


Ax 
Vao—Ax 


The effective spring constant of 
the air cylinder is then: 
-d 
K = (F, —_- F.) 
dx 
The combined spring constant K, 
is the difference between the ef- 
fective spring rate of each volume. 
Since x is maintained at a small 
value, the spring rate becomes 
simp.y: 
P,,A® Px A® 
K.= + (1) 
10 mB 
But since pressure Pj) must sup- 
port the mass under acceleration 
as well as resist pressure in the 
upper cylinder, 


nMg 
Pro = P. + (2) 
A 


where n—number of g’s on mass M 
Thus the system spring constant 
can be written as 

P» PpA? nMgA 

K.=—+ + 

Vo Vio Vw 
Equation 1 shows that variables 
in a pneumatic spring can be ma- 
nipulated to achieve constant 
transmissibility for varying load 
conditions. This is the ultimate in 
vibration isolation. 


In our application it means 
varying the pressures P,» and Po 
in accordance with Equations | 
and 2 for a fixed mass, constant 
piston area, and constant volume 
pneumatic spring. Size of the iso- 
lator, convenient pressure level, 
dynamic seal friction, and non- 
linearity as a result of large piston 
travel are optimized by consider- 
ing parameters in these two equa- 
tions. Also important is the effect 
of large excurions at natural fre- 
quency, where transmissibility may 
be as high as 3. The more the sys- 
tem is allowed to peak at its 
resonant frequency, the faster the 
attenuation above this frequency. 
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This fast attenuation is desirable 
in an isolator as in a filter. The 
spring-isolated damper, Figure 4, 
cuts this peak and still maintains 
good filtering. 

For simplicity, the isolation 
problem can be approached as two 
separate design conditions: 








(1) a servo control of very low 
band pass that would be out of the 
amplitude response picture at 3 






( ps 





(2) a mass-spring-damper sys- 
tem with properly regulated gas 
spring pressures at all g loads. 
This can be done if the above re- 
quirements are not incompatible. 
@ Servo valve requirements- 
Although pneumatic servo control 
protects the system against shock 
and rapid deceleration, its major 
job is to isolate vibration during 
pre-launch handling, launching 
and the guided portion of its 
flight. The more critical require- 
ments of servo valve design which 
are derived from this acceleration 















profile are: 





a) Supply enough air to sup- 
port the mass at 10 g’s. 





b) Supply air fast enough to 





match changing loading at 
peak g, without allowing the 






mass to hit stops. 





c) Control relative position of 
the mass so that total travel 
is limited to less than 1% 






inches. 





d 


Stability between 0 and 
2000 cps, with no high fre- 
quency or high amplitude 
hunting resulting from load 







changes. 





e) No excessive leakage. 





Inlet pressure and flow rate 
needed for peak requirements, 
plus the exhaust flow at low g 
loading may produce a servo-valve 
with non-uniform inlet exhaust 
characteristics. The valve design 
must then be compromised to meet 
average load conditions. To get 
the best stability, positioning re- 
sponse, and transmissibility in the 
same unit, modifications must be 
based on an analysis of the overall 
system. As these three character- 
istics are difficult to achieve in 
the same design, emphasis is on 


transmissibility and stability for 
vv 











best results. 
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FIG. 3. ROCKET TEST SLED INSTALLATION for checking vibration isolation in the 


missile’s longitudinal axis, where g loading and vibration is most critical. 


























Mounting 
/solator | | 
Missile frame 
vad A - | onto 





FIG. 4. PNEUMATIC VIBRATION ISOLATOR with spring-isolated damper. 












UCCESS of an aircraft or mis- 

.) sile flight may depend on prop- 

er functioning of hydraulic com- 

~ ponents. Operation of valves and 

U tra SONICS other components, in turn, de- 
pends on fluid cleanliness. To 

check filtration, you must be able 

h k to determine particle size and dis- 
Cc ec S tribution. Testing fluid samples by 
filtering and weighing is not only 

° time consuming, but inaccurate. 
fluid Laboratory contamination tests 
using ultrasonic equipment give a 

fast, continuous method of sizing 

and counting particles in large 


contamination re 


e@ Present test methods—Filter 
efficiency is presently tested by 
@ By WARREN STRITTMATTER and CHARLES ALBERTSON several methods. In one, test dust 
Gruman Aircraft Engineering Corp., Bethpage, L. 1., N. Y is added to standard fluid previ- 
ously filtered to 2 microns. The 
fluid is circulated through the test 
filter for 5 minutes for each dust 
charge. A sample is then drawn 
off. This procedure is repeated un- 
til pressure drop across the test fil- 
ter is 40 psi. The samples are cen- 
trifuged, and the contaminant is 
examined under a microscope to 
see what percentage of test par- 
ticles were removed. 
For a filter to meet specification 
MIL-F-5504-A_ it must remove 
more than 98% of all particles 
whose two smallest dimensions are 


H's ) greater than the rating of the fil- 
’ ] 
' L ‘ ter element. 

i me UL L vireo a Another method uses tiny glass 


beads added to clean oil, circu- 
ENERGY DISPLAY on the os 
Mee Madteantal axis) os fyid | ' lated through the test filter and 
red sampled. A weighed Millipore fil- 
ter collects the beads, then is dried 
and weighed again. The weight 
difference is assumed to be the 
weight of the beads. 
The patch test used by many 
aircraft manufacturers to evaluate 
Contamination particles in hydraulic fluids aircraft hydraulic system cleanli- 
: ness, is merely a patch-color com- 
can be rapidly counted parison. Contaminant size, type, 
and percentage are ignored. 


REFLECTED 


and sized, using ultrasonic 
@ Ultrasonic testing—In coop- 
vibration. Fast, continuous analysis eration with Sperry Products, 
Grumman Aircraft developed a 
system with a potential of detect- 
an accurate picture of fluid quality ing and measuring particles to one 
micron (.00003937 inches) under 
either static or dynamic flow con- 
ditions. Standard ultrasonic equip- 
ment was modified to suit our pur- 
poses. A reflectoscope is the main 


of operating systems gives 
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measuring component of the sys- 
tem. It consists of an electronic 
circuit to generate pulses; a trans- 
ducer to convert the pulses into 
ultrasonic sound, and reconvert re- 
flected ultrasonic sound back to 
electrical impulses; and electronic 
circuitry to amplify and display 
the reflected pulses on a cathode 
ray screen. The basic principle is 
that an ultrasonic wave front trav- 
els through a homogenous medium 
without reflection until it meets a 
discontinuity or change of density. 

In practice, the transducer is 
acoustically coupled to the test 
fluid. When a short burst of ultra- 
sonic sound is sent through the 
fluid, reflected energy varies as the 
fluid density, which depends on 
contamination. The transducer 
converts reflected energy into elec- 
trical signals which are amplified 
and displayed on the vertical axis 
of an oscilloscope. Repeating this 
sequence presents a continuous 
display. 

The horizontal axis of the oscil- 
loscope is connected to a sweep 
circuit, so that swept distance is 
proportional to length of the fluid 
column being scanned. Particle 
distribution is read on the hori- 
zontal axis. Distance on the verti- 
cal axis represents particle area. 

The vertical axis is calibrated 
by introducing particles of known 
size. The reflected energy displays 
are counted and measured, then 





TEST SET-UP shows reflectoscope at 
left. 


ULTRASONIC METHOD for con- 
tinuous flow testing gives exact and 
instantaneous reading of contaminant 
size and distribution. It eliminates 
errors of sampling methods. 





Cooxial cable 








CIRCUIT 











AMPLIFIER PULSE 
CIRCUIT 











Seorch 
transducer 





SYNCHRONIZER 
CIRCUIT 

















SWEEP 
CIRCUIT 








Electron 
beom_-“ 


Cothode ray 


tube 


compared with samples which are 
optically counted and measured to 
check accuracy. Correlation has 
been shown to be excellent. 

Some tests require an alarm set 
to warn of objectionable particle 
size or distribution or actuate a 
bypass selector valve system. Oth- 
er tests may require as many as 
six counters to grade particle size 
ranges. 

To prevent counting a particle 
more than once, a flow meter con- 
trols the repetitive rate of the re- 


wa 








POWER 
SUPPLY 











flectoscope. This makes sampling 
rate proportional to flow rate, so 
that a particle is in the test area 
only long enough to be sampled. 

Entrained air bubbles also re- 
flect the pulsed energy. However, 
air bubbles are easily differenti- 
ated during a static test because of 
the difference in gravimetral 
weights. The display of the air 
bubble reflected will move in an 
opposite direction from the heavier 
particles along the display’s hori- 
zontal axis. vvv 
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L. J. Wing Mfg. names 
manufacturing manager 
Adolph R. Schaub is now man- 
ufacturing manager of the L. J. 
Wing Mfg. Co., Div. Aero Sup- 
ply Mfg. Co., Inc., Linden, N. J. 


He was with M. W. Kellog Co., 


in project engineering, purchasing, 


and production management. 


Schaub Huefted 
United Aircraft 
appoints three 


Robert G. Hueffed has been pro- 
moted to general sales manager, 
United Aircraft Products, Inc.. 
Dayton, Ohio. He succeeds Frank 
A. Ryan, former sales manager, 
now vice-president of sales, who 
made the announcement. Hueffed 
is a member of the American 


Management Association and the 


American Helicopter Society. Wil- 
liam A. Glaser will manage the 
firm’s East Coast contractural en- 
gineering office, New York City. 
Glaser was graduated from Case 
Institute of Technology and ma- 
jored in Electrical Engineering. 
He Studied law at Loyola Univer- 
sity, New Orleans 


Gottlieb joins 

E. B. Wiggins oil tool 
Seymour Gottlieb has joined 

the E. B. Wiggins Oil Tool Co.., 

Los Angeles, Calif., as engineering 

manager. He was recently with 

Aerojet General Corp. as director 
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of long range planning for their 
Structural Plastics Division. 


Carrier Enterprise gets 
most powerful catapult 

The Navy has accepted from 
Carrier Corp., Syracuse, N. Y., a 
catapult system for heavy jet bomb- 
ers. It is nearly twice as powerful 
as those in service. Driving force is 
furnished by compressed air, jet 
fuel, and water. The system can ac- 
celerate an aircraft from zero to 
200 mph in less than three seconds, 
over 248 feet. It operates at 30-sec- 
ond intervals. The system was de- 
veloped and tested during the past 
year at the Naval Air Test Facility, 
Lakehurst, N. J. Four of the cata- 
pults will be installed on the nu- 
clear aircraft carrier Enterprise. 


Bendix-Hamilton names 
East Coast representative 
Bertram L. Boone has been 
made East Coast sales application 
engineer for the Hamilton division 
of Bendix Aviation Corp. Boone 
joined the company in 1957 and 
was in engineering and manufac- 
turing before he joined the sales 
organization. 


Kidde opens 
Aero-Space Div. 

Walter Kidde & Co., Inc., has 
created the Kidde Aero-Space Di- 
vision. It will handle the prod- 
ucts, services, and engineering 
of Kidde’s Aviation Division and 
its R&D Division. 


Lockheed orders 
special filters 

Lockheed Aircraft has ordered 
500 units of a new, pressure-locked 
filter element made by Purolator 


Products, Inc., Rahway, N. J. 
The specially-designed filter has 
no built-in contamination. Ele- 
ment, end caps, and center tube 
are locked together under extreme 
pressure. The units replace those 
used in Lockheed Electras and F- 


L04G jets. 


Boeing tests in 
pneumatic lab 

The pneumatic test building of 
the laboratory is being used to test 
an air-conditioning water separa- 
tor for Air Force B-52G missile 
platform bomber at the Boeing 
Airplane Co., Wichita, Kansas, Di- 
vision. The pneumatic laboratory 
has an 800-hp compressor with air 
source capability of 2,800 cfm at 
300 psi. Plant air is supplied at 
100 psi at the rate of 7600 cfm. 


Test facilities include systems 
mockup areas with hydraulic pow- 
er, compressed air, electrical, and 
mechanical installations. Equip- 
ment projects completed or under- 
way include development of mul- 
tipoint hydraulic flight control 
actuators within flight control con- 
tours, development of high tem- 
perature hydraulic seals, applica- 
tion of electromechanical servo 
valves to spectral power density, 
and use of helium as a heat trans- 
port fluid. 
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FOR PRESSURIZING 
ELECTRONIC 
SYSTEMS 





SUPPLIED BY corNeLius™ BIAPHRAGM COMPRESSORS 


When you need pneumatic pressurization packages for aero 
applications, it will pay you to check Cornelius equipment first. 
Cornelius Pressurization Packages offer advantages not found in 
any other equipment. These Cornelius systems feature purity of air 
and reliability. They also give you a system which is pre-engineered, 
pre-packaged and pre-qualified. 
The No. 1 component of any pressurization package is the 
compressor. Cornelius systems incorporate Cornelius oil-free dia- 
phragm compressors. These compressors are designed specifically 
for applications of this type. Because of their simple but depend- 
able design, they help provide a system free from problems of fric- 
tion, heat, lubrication, carbon dust and loss of capacity with wear. 
Cornelius Pressurization Packages are available with either 
AC or DC motor and any combination of the following com- 
ponents: Gage or absolute pressure switch, gage or absolute pres- 
sure-vacuum relief valve, check valve, chemical dehydrator and 
warning light. 
Cornelius Pressurization Packages and Diaphragm Compres- 
sors are currently being used on, or in conjunction with the Convair 
880 and 600, Boeing B-52, Convair B-58, Lockheed RC-121, MODEL 3650200 DIAPHRAGM COMPRESSOR — Pro- 
Fairchild C-123, Canadair CL-44 and Vickers-Armstrong Van- —_—yid** 357" sf standard ovr ot ee verahe 10 Ihe 
guard aircraft. For more information contact a Cornelius Sales with motor ond measures 9%" x 7” x 1196” in- 


. ont : cluding motor. Designed for 1000 hrs. continuous 
Engineer or write for free literature. dcp pluton th Colonna at alate Ga 


Ly Pioneers in Pressure Systems for Flight 
THE COMPANY/ AERO DIVISION 


557 39th Avenue N.£. “ Minneapolis 21, Mi t 





Qualified individuals will find excellent opportunities available in Cornelius engineering and sales departments. 
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OFFERS 
$0 
MUCH 


Rugged beyond all mil specs, 
these light weight Bourdon- 
Helix gauges maintain constant 
accuracy under the most 
severe environments. 


_— 
‘ 
\ 


Essentially custom-made 

to individual specifications, 
Bourdon -Helix designs 

have been successfully created 
for over 1800 special 
applications, any one of 
which may be a solution to 
your gauge problem. 

Catalog available upon request 


instrument company 


777 S. Arroyo Parkway * Pasadena, Calif. 
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In-line Relief Valve 
. . « is stable 


Weighs less than 8 oz. Exceeds 
crack and reseat requirements of 
MIL-V-5523B. Has full reverse 


flow. Hardened steel parts eliminate 
sliding O-ring seals. Fluid dashpot, 
and velocity sensitive poppet give 
absolute stability. Flat performance 
curve. Temperature range —65 F 
to 275 F —Gladden Products Corp., 
Glendale, Calif. 
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Miniature Pressure Switch 
. weighs '/2 oz 


Provides snap-action switching 
in response to changing pressures 
in air, fuels, lubricants, gases, or 
other media. PS375-1 measures 1” 
long x 1” diam. Pressure to 500 


psi. Repeatable accuracy to +0.5% 
of original setting. Rated for 6 amp 
at 125/250 vac, SPDT. Capsular 
sensing element gives sensitivity, 
repeatability, and low hysteresis 
and drift over temperatures from 
—65 F to 300 F. Only one moving 
part, eliminates use of springs, 


> 


linkages, and bearings. Set adjust- 
able actuating setting without re- 
moving while system is in normal 
operation. Meets MIL-E-5272A. 
Will take 100 g's shock—Pamar 
Electronics Co., Farmingdale, N. Y. 
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Dry Vacuum Pump 
- « « uses no oil 


For light planes. Discharge pip- 
ing, overboard vent, oil separator, 
return line to crankcase, and many 


fittings are eliminated. Installation 
is on engine accessory pad in any 
position. Organic coupling with in- 
tegral, 12-tooth spline absorbs all 
torsional vibration at engine acces- 
sory drive. Minimum capacity at 
44” Hg and 1500 rpm is 4 scfm. 
4\4” Hg obtained at 1000 rpm min- 
imum speed. 4000 rpm is maximum 
continuous speed; 5000 rpm, inter- 
mittent. Weighs 3.6 lb with over- 
hang moment of 9.6 in-lb. 55¢” x 
334” x 5” overall size. 250 F maxi- 
mum exhaust temperature. Model 
113. Airborne Mechanisms Dwv., 
Randolph Manufacturing Co., East 
Cleveland, Ohio. 
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Bellows Rotary Shaft Seal 
. «is all metal 


Four-page bulletin describes 
types, sizes, special alloys, and 


Continued on page 146 
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STIL 
HEAVIER 
THAN 
| AIR... 
BUT 
NOT 
MUCH! 


STRATOPOWER'S new light weight axial-piston hydraulic 











motors pack more power per pound. 






Example? STRATOPOWER’S production model. cubic inch 


motor weighs only 1.8 pounds. But you can pour 






9 horsepower through it at 16,000 RPM. 












These motors are available NOW in sizes from .05 to 4.5 





cubic inches... built to our specifications or yours. 






Tell us about your requirements. 










Write to Department S-200 ZE. 






WATERTOWN oiision 
THE NEW YORK AIR BRAKE —————={ Mf) 
STARBUCK AVENUE . WATERTOWN + WY. 


Qualified engineers in hydraulic and contro! design are invited to investigate their potential in the STRATOPOWER organization. Please contact Mr. Watkins, Personnel Manager. 
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HOUDAILLE DAMPERS 
smooth out 


STICK CONTROL 


Miniature controls dampers serve 
three vital purposes in a super- 
sonic jet fighter. First, they 
prevent undesirable transient 
feedback to the control stick. 
Second, they prevent the pilot 
from over controlling during 
high-speed maneuvers. Third, 
they help reduce pilot fatigue. 


Houdaille hydraulic dampers are 
light, compact and extremely 
reliable. With them, pilots enjoy 
more positive control and greater 
safety because controls system 


feedback is eliminated. 


If you have controls vibration 
problems of any kind, Houdaille 
can provide the practical solution. 


Three types of 
Houdaille hydrau- 
lic dampers are 
shown here. At the 
right: Rotory Vis- 
cous Damper for 
the Northrop N- 
156. Below: Rotary 
Vane Type Damper 
for the Northrop 
T-38; and a new 
Rotary Type 


Damper. 


@- Houdaille 
ndustries, Inc. 


Buffalo Hydraulics Division 
545 E. Delavan Ave., Buftaio 11, N.Y. 
Specia/ists in hydraulic damping 


and vibration contro/ 


rcle 82 


Send this coupon for engineering bulletins 


giving performance curves and other data. 


Name 
4ddress 


City 








Zone State 
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typical installation diagram. Seal 
used in rockets, missiles, and high 
performance aircraft. Temperatures 
from —400 F to 1200 F. Pres- 
sures from absolute zero to 500 
psi for formed bellows, 10,000 psi 
for machined bellows. Stock sizes 
from 34” to 214”, other sizes to 
order. No limiting shaft speed— 
Hydrodyne Corp., Skinner Seal 
Division, North Hollywood, Calif. 
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Relief Valve 
. . » has high flow rate 


Flows to 45 gpm at pressures to 
3000 psi. Operates at temperatures 


from —65 F to 275 F. Meets MIL- 
L-15017 for aircraft and subma- 
rines. Zero leakage-——Vinson Engi- 
neering & Sales Corp., Van Nuys, 
Calif. 
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Missile Tubing Joints 
. . « design catalog 
40-page catalog contains design 
data and product information on 


joints for a wide range of tempera- 
tures and pressures. It covers liquid 
and air systems.—Aeroguip Corp., 
Marman Division, Los Angeles, 
Calif. 
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What's the secret of this fast, positive-seal fitting? 


NO” 2 ee SR Age 
Swagelok Quick-Connect Fitting Installation in Boeing Airplane oe 
Seattle, Wash., Test Facilities for Boeing 707 Jet Stratoliner. 


Here’s the 

secret of this 

fast, positive-seal x “2 
Swagelok (es h—ba|l enh] 


Quick Connect Fitting! gM gf — iT = 


1. Swagelok Quick-Connects with single 2. Flow resumed in- 3. Light, compact,stream- 4. Instant-acting seals 5. No twisting, turning or 
end or double end shut off fortubetopipe, stantly and vacuum lined design. Occupies little completely prevent loss wrench action necessary. Easy 
tube to tube, bulkhead tube to tube applica tight seal assured space. For use with portable of pressure when fitting straight-line finger tip pull 
tions are available in brass and stainless when connection is equipment, and bulkhead or is disconnected. or push action for instant 
steel in sizes for 4” and %* 0.D.tubing. made. panel applications. connecting or disconnecting. 









In the Boeing Airplane Company photo shown above, the Swagelok Quick-Connect Fitting to simplify test installations, 
tubes are instrumentation pressure lines running from the and substantially cut down test set-up time. Both ends of the 
large jet engines on test stands to the patch board, where many pressure lines are Swagelok-equipped. Previously, engi- 
the lines are coupled into measuring devices. neers used a screw-type fitting which required a wrench and 
~ The Boeing Airplane Company adopted this positive valuable time-consumimg operations to tighten and remove. 


Swagelok engineers are equipped with experience, ability, and a wide 


range of tube fittings designed to meet your individual problems. 
Quick delivery of Swagelok tube fittings from local distributor stocks. 


You ore cordially wae & - visit our Booth No. 921-923 at the 1960 


® ~ sign Engineering Show 
oo 18 CRAWFORD FITTING COMPANY 
NOD GS ee. 884 East 140th Street « Cleveland 10, Ohio 
‘ — ‘ 


Crawford Fittings (Canada) Ltd., Niagara Falls, Ontario, Canada 














1 
A 
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Fall / ipet Ring 


The Fell “CJ"* Wiper- 
Scraper Ring is Spring- 
Loaded causing Squeere- 
Grip Action on the O.D. 
of the piston rod during 
entire cycle. This pat- 
ented feature maintains SQUEEZE 
a uniform, continuous Grip 
pressure on the wiping ACTION 
edge of the ring at all 

times, stopping any buildup of foreign 
matter between the ring and the rod. 


It automatically takes up wear, main- 
taining NEW RING PERFORMANCE. 
Available in diam- 
eters '/." through 13” 
for any commercial 
use. AN and MS num- 
bers in use by the 
Military and Aviation 
industry since 1944. 

Manufactured in accordance with MIL- 


$-5049. (*Closed Joint) 


ACE PRODUCTS CO. 


SsPeine 
LOADED 
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Servo Valve Motor Unit 
. . « for ground, space 


Servo valve modulates flow to 
motor producing speeds propor- 
tional to electrical input. Used to 


\} 


¥ 


control velocity and position of ra- 
dar drives, missile guide vanes, 
reels, winches, flight controls, and 
stabilization devices. Servo valve 
weighs 0.53 Ib; valve-motor pack- 
age weighs 2.7 Ib; volume is 60 
cu. in. Models with integral relief 


at 3000 psi. 8 ma differential cur- 
rent actuates valve control spool. 
Valve has a high linearity, low null 
shift with temperature, low hyste- 
resis, and increased reliability by 
eliminating tubing and fittings — 
Vickers Inc., Detroit, Mich. 
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Viton O-Rings 
... available in standard sizes 


Design and Media Data booklet, 
24 pages, describes Viton O-rings 
now available in all ARP (AN & 
MS) sizes as standard. Formerly 
available only out of regular tool- 
ing which produced undersized 
O-rings or as specials. Sizes cover 
all Viton compounds. Complete in- 
formation, data, and dimensions 
contained in booklet—Parker Seal 
Co., Div. Parker-Hannifin Corp., 
Culver City, Calif. 
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Hydraulic Fluid 
...» for Titan missile launcher 


Eight-page booklet describes 


18620 N. 12th St. Telede 1, Ohio 
Est. 1935 


NOW MINIATURE 
PRESSURE 
SWITCHES 


ADDED TO STANDARD 
1500 SERIES ADJUSTABLE 
PRESSURE SWITCH LINE 











(6 oz., 3-7/8" x 1-5/16") 


The 1580 Miniature Gage Pressure Switch 


valves weigh 2.9 Ib with no addi- 
tional length. For 10 to 20,000 rpm 
with maximum torque of 30 in-lb 


properties and handling of Ucon 
hydraulic fluid M-1. Information on 


Continued on page 150 





TubeXperience in Action 


9 REASONS TO CHOOSE 


SUPERIOR STAINLESS 
AIRCRAFT /MISSILE QUALITY TUBING FOR 


HYDRAULIC SYSTEMS 


e Every length hydrostatically tested to recommended working pressure 
@ Fully tested to assure flareability without surface notches or breaks 


@ Controlled bending quality for ease of fabrication without distortion 
or fracture. 


@ Thoroughly cleaned to insure freedom from oxide film and foreign particles 


(4 ounces maximum, 3” x 1%”) and the | 
1880 Miniature Absolute Pressure Switch | 
(4 ounces, 34%” x 1%”) have SPDT or 
DPDT circuitry, with either sealed or 
unsealed snap-action switches. Operating 
pressure range: 0.5 psi to 3,000 psi. Oper- 
ating media: Ammonia systems, freon, 


@ Tolerances closer than generally required by industry specifications 


e Every length, down to %g¢ in. OD, indelibly marked with our name, speci 
fication, analysis, heat number and size. 


@ Certified test reports when required. 
@ Available in both seamless and Weldrawn® forms in Types 304, 321 


lubricating and hydraulic oils, aircraft fuels, 
radioactive water, oxidizers. 


Write now for Bulletin 
1580-1, which gives de- 
sign specifications, electri- 
cal & environmental data, 
and applications. 


1580 & 1880 


4 





Sot. INCORPORATED 


WATERBURY 20, CONNECTICUT 


» 78 on Time-daver 


and 347 stainless. 


@ Carried in stock by leading Steel Service Centers in sizes from %¢ through 
1% in. OD 


FREE: “Tips on Stainless for Aircraft Hydraulics.” Write Superior 
Tube Company, 2030 Germantown Ave., Norristown, Pa. 


Swyoervir lade 


The big name in small tubing 
NORRISTOWN, PA. 

All analyses .010 in. to % in. OD—certain analyses in light walls up to 2%, in. OD 
West Coast: Pacific Tube Co., Los Angeles, Calif. « FIRST STEEL TUBE MILL IN THE WEST 
Circle 153 on Time-Saver Card 
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Aviation 


There are few industries which, for speed of evolution and 
progress, can be compared with the aircraft industry. The key to this 
rapid growth has been research, and it is in this field that ‘VSG’ 
variable delivery hydraulic pumps and transmission gears have played 
an important part not only in this country but overseas. 

Test rigs of various kinds both for airframe and jet engine 
development have incorporated ‘VSG’ equipment as being most 
suitable for giving that precise control necessary to simulate the 
required conditions. 

This is just another of the highly varied applications of “VSG’ 
which has now been serving modern industry for over fifty years. 


pa ~ SERVING MODERN INDUSTRY 


Distributed In Canada through dealers by CONSOLIDATED ENGINES BAWDEN INDUSTRIES LTD. GALBRAIT 
_ BRANT-CANADIAN DISTRIBUTORS LTD. & MACHINERY CO. LTD 163-181 Sterling Road ny we yy agua 
Main Stocks are carried in Montreal and Vancouver 5645 Pare Street Toronto 3, Ont. Vancouver 9, 8.C. 
Town of Mount Royal, P.O. | te 


VICKERS*ARMSTRONGS (ENGINEERS) LTD VICKERS HOUSE BROADWAY mel tele). mans 
027 
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AUT Oo MAT I Cc AIRCR of 303 or 416 stainless steel. Burst 


' pressure above 14,000 psi. Tem- 
COM ONE perature range from —65 to 275 F. 
TA —P— — Three sizes have 5/16-24, 3/8-24, 
. y's and 7/16-20 UNF mounting 
Pneumatic threads. Mate with AND 10050-2, 
do 4h - 3-1 8d viscosity-temperature relationships, 9 yk ge maguiaens, 
effects on rubber and metals, re- os 
—}] —] i eagle), sults of pump tests, and physical vircle $09 on Time-Saver Card 
properties. Meets severe operating 
conditions of Titan underground Relief Valve 
hard-sites. For —35 F to 160 F; . . « with low hysteresis 
liquid and vapor-phase corrosion 
inhibition; resistance to spray 
flammability in 100% oxygen at- 
mosphere with electric arc igni- 
tion; resistance to detonation under 
320 ft-lb/sq in impact in presence 
of LOX; and lubricity for rotary 
gear, vane, and axial piston pumps. 
—Union Carbide Chemicals Corp., 
New York, N. Y. 
e 508 





Fast action exceeds servo valve 
response. Can eliminate high pres- 
sure accumulator. Made in cartridge 


with 
(CHAS 4,"? 7 Bleeder Val 
N ew M ite / ” oak : pera visual check 


For visual check of bleeding, slip and in-line types. Meets MIL-V- 
clear plastic tube over discharge 8813 (ASG) specifications. For type 
nozzle. Discharge port rotates 360 I and type II systems.—PneuDrau- 
deg. Has knurled knob or slotted ics Inc., Pomona, Calif. 
bleed screw. Safety wire holes. Made “ircle §1@ on Time-Saver Card 

The “MITE” 71 can be easily field- 
changed, without special tools, from 
High-to-Low or Low-to-High signal 
selection. Hysteresis-free diaphragm 


assures rapid switch-over at mini- 
mum pressure differential. 
© Rugged, simple construction N W 


@ One free-floating part F Re oO M U N { T E D 


@ Overall Dimensions — 
2%” dia. X 2%” long 
Connections — %4” NPT 

SELECTING HIGH SIGNAL 


. . Now mating flanges can be sealed without machin- 
Metallic O-Ring ing grooves to hold metallic O-rings! United’s metal 
| retainer plates can be made for most junctures, re- 

ae lal gardiess of the number of ports. 
en on & Retainer Plates Openings in retainer plates function the same as 
groove walls. They furnish O-ring compression limit, 
GEORGE w. cut machining and control O-ring hoop tension, position O-rings for ac- 
- curate matching of multiple hole patterns in mating 
y flanges, and permit interchangeability of flanges. 
ID A H | j assembly costs! For price quotations, send flange drawing and speci- 


fications for fluids, pressures and temperatures to; 
COMPANY, INC. 


86 TUPELO STREET 
BRISTOL, RHODE ISLAND 
CLifterd 3-9500 
VALVES AND CONTROLS FOR THE 
COMMUNICATIONS, PROCESS, 
AIRCRAFT AND MARINE INDUSTRIES 
50 Saver Card Circle 162 on Time-Saver Card 
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Servo Valve ae : YESTERDAY'S PIONEER TODAY'S LEADER 
. » « for high inertia toad 


systems 
Derivative pressure feedback, E 
electro-hydraulic, servo ai fea- WE LDO!WN FLUID 
METERING 
PUMPS 


Positive Displacement Rotor Type. For Industrial Applications, 


, Smee irs) Aircraft Anti-lcing and Aircraft Fuel. 
a) 


-- 


tures integral damping. For con- 
trol systems where servo response 
is limited by load resonance. Valve 
functions as a flow controller stat- 
ically, and is a pressure controller 
and flow controller dynamically. 
Dynamic characteristics obtained 
with load pressure feedback which 
is blocked statically by a hydro- 
mechanical phase lead network. 
Various ranges of system damping 
ratio and network break frequen- 
cies provided —Hydraulic Research 
& Mfg. Co., Burbank, Calif. 


‘ircle $11 on Time-Saver Card IT’S SO SIMPLE! 


The rotation of the rotor draws the fivid in through two passages, 

Airborne Hydraulic Pump filling the cavities formed by the three lobes of the rotor. This 

. « » for 3000 psi fivid is sealed within these small cavities until it is forced through 

the two outlet holes by the floating blades. The flow may be 

kept uniformly divided through two outlet ports, or may be 
combined internally for passage through a single port. 


Single-stage, variable-volume, 
cam-actuated pump with pressure 
compensation. Response character- 
istics meet or exceed MIL-P-7740B 
and MIL-P-19692. Volumetric ef- 
ficiency is 95% through a pressure 


range to 3000 psi. Part No. AP1OV COMPACT « LIGHT WEIGHT 

yet A re Ay - _ and Send for Weldon Manval and Catalog with detailed 
J saw ee s Hh I 4 en specifications and installation drawings, covering 
ing parts hydraulically balanced. the full range of Weldon pumps in various capaci- 


Pump does not require a universal 
: ah : oe ties. Specify your requirements. 
drive nor antifriction thrust bear- 


ings. Direct oil entry permits 

greater periods of cavitation with- 

out noticeable wear. Accepts con- 

taminants to 40 microns—Kellogg 

Division, American Brake Shoe Co., 

Rochester, N.Y. 

» S82 ca Teme Saver Cond | 000 WOODHItL ROAD--+ CLEVELAND 4, OHIO 
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Balanced Rotary 4-Way Valve 


The feature of this control valve is low handle 
torque. Torque is reduced by balancing the pressure 
acting on the rotor. 

With the rotor in the position shown, fluid enters 
the pressure port and is directed through the cylinder 
port to retract the cylinder. Fluid also passes through 
the balancing port to the other side of the rotor. This 
equalizes the pressure on both sides, balancing the 


For HYDRAULIC or 
Large Volume AIR 
APPLICATIONS 


Model KF Knob 
and Dial Flow 
Contro! Valve 











INLET SPEED CONTROL 
For Double Acting Cylinders 


wee we ne 
ea ed 











SPEED CONTROL 
Single Acting Cylinders 
rotor. Fluid from the head end of the cylinder passes 
through the large port in the rotor to tank. 

To extend the cylinder, the valve moves clockwise 
until it hits the stop. Fluid from the pump flows into 
the port to extend the cylinder. Equalizing pressure 
is again transmitted to the opposite side of the rotor 


For AIR 
APPLICATIONS 





Pneu-Trol Flow 
ntrol Vaive 


INLET SPEED CONTROL 


through the balancing port. 

A clearance of .002 to .004 in. between the rotor 
vanes and the valve body eliminates friction and seals, 
but allows some internal leakage. 


For Double Acting Cylinders 


U. S. Patent No. 2,907,349 by Howard T. White, 
Melrose Park, Pa. 


Pneu-Trol I 
Needle 





Valve 


ylinder control 


for air or small volun 
‘ 
pact design pert 


Pressure Intensifier 


A compact pressure amplifier used in a closed hy- 
draulic system, such as aircraft or automotive hydrau- 
lic brakes. It has two stages. Pressure fluid from an 
L in < ‘ outside source passes directly through the amplifier 
Seen aan dienes Si” to oe" until a set pressure is reached. At this point the sec- 
| ond stage takes over and fluid outlet pressure from 
the amplifier is intensified. 





ti ls Vv uve Dh bie 
solid hexagon t 
brass (2000 psi 
steel (5000 


EXHAUST SPEED CONTROL 


es Sects Aeten oe anne @ Operation—Fluid enters the intensifier through 


the inlet port, flows through the opening in the pri- 
AUTO-PONENTS INC. mary piston, and out through the outlet port. As pres- 
2919 Grant St. + Bellwood, Iilinois 
Continued on page 154 
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IMPERIAL 
Engineering and Data File 


HYTRON 


HOSE 


FAR GREATER FLEX-IMPULSE CAPACITY... 
IMPROVED PRESSURE HOSE PERFORMANCE 


Imperial unveils a completely new con- 
cept in pressure hose — opening new 
opportunities in hydraulic and pneu- 
matic circuitry design, bringing new 
economies and advantages to thousands 
of other hose applications. 

Hytron was created to solve many of 
the problems encountered in using 
S.A.E. types 100R1 and 100R5 hose. It 
radically reduces hose size and weight, 
offering smaller O.D. for equivalent 
pressure capacity and I.D 


Flex-Impulse Test Results 
Hytron superiority under punishing 
flex-impulse conditions has been clearly 
demonstrated. Comparable 24” lengths 
of hose with couplings were subjected 
to cycles from 0 psi to 3500 psi at one- 
second intervals, Simultaneously they 
were flexed at 60 times per minute. 
After 57.4 hours the S.A.E. 100R5 
single wire braid rubber hose burst 
near a coupling. It took 415.5 hours — 
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over seven times as long — before the 
Hytron hose failed. 


Note that there is no wire braid in 
Hytron hose. This eliminates one of 
the major causes of fatigue failure. 
Hytron is 80% lighter in weight, and, 
unlike wire braid rubber hose, retains 
virtually all of its flexibility under 
pressure. 

Imperial Hytron hose operates in a 
burst pressure range from 9000 to 12,000 
psi, depending on size and tempera- 
ture. It is recommended for continuous 
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service with fluids from —40 to 225°F, 
and for intermittent service to 250°F. 
Hytron is unaffected by nonflammable 
hydraulic fluids up to 180°F and flam- 
mable fluids up to 225°F. 

Hytron hose is available in excep- 
tionally long lengths. Furnished as 
factory-made assemblies, or with easy- 
to-install reusable couplings. Hytron 
couplings are of a new design that 
greatly minimizes flow restriction, offer- 
ing up to 157% greater flow capacity. 


IT’S IN THE BOOK 

A new engineering = 
report on Hytron 

hose and couplings Model IPP 
contains detailed ~ 
test results and 
performance figures. 
Send for your 

copy of Form 

No. NEPR-500 today. 


' 
ae 
7 


THE IMPERIAL BRASS MANUFACTURING CO 
Dept. AH-50, 6300 West Howard Street 
Chicago 48, Illinois 
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ee a 
_.. DESIGN IDEA FOR 
PNEUMATIC POWERED DEVICES 


These Humphrey “Quick-Dump” 


: <n 


Ftumphrey 


Cartridge Type 


Valves are installed by dropping 
them into a machined cavity, inside 
the cylinder, manifold, control 


handle, etc 


They save weight, cut material and 


component costs, reduce assembly 


Insert Valves 


YOUR PRODUCT 


time, speed up production. They 
eliminate the plumbing, permit 


installing multiple valves in small 


space, help simplify, miniaturize and 


FLUID POWER PATENTS 





sure builds up, the control sleeve is forced down, open- 
ing the port in the secondary piston rod. Pressure fluid 
flows through the rod to the bottom of the piston and 
forces it up. It moves up until its stem closes the port 
in the primary piston. Incoming pressure then acts on 


Soseel 


Vell: 
WHINTMIDA 


aS 
Ha 





the bottom of both pistons, intensifying outlet pressure. 
Effective area of the secondary piston is greater than 
that of the primary piston. This gives a higher force 
on the secondary piston and keeps the port in the 
primary piston closed. 

U. S. Patent No. 2,909,035 by Robert E. Mitton, 
assigned to Hydraflex Corp., Dallas, Texas. 


Other Patents Issued 
FLUID PRESSURE ACTUATOR 


clean up product design : oe . ' : : 
No. 2,905,199 by Earle S. Cook, assigned to West- 
Choice of 2-way or 3-way, in Yq" or inghouse Air Brake Co., Wilmerding, Pa. 
¥%, sizes, for manvol, electric or 


piloted operation. Write for 


REVERSING PUMP 
Vo. 2.905.094 by Karl M. Gerteis, assigned to Car- 
rier Corp., Syracuse, New York. 


bulletin pictured below 


Stumphrey PRODUCTS 


Div. of General Gas Light Company 
P.O. Box 2008, Kalamazoo, Michigan 


Also — full line of 

conventionally mounted 
“Qvuick-Dump” Valves 

manvol, electric, piloted 


CHECK VALVE 
No. 2,909,192 by Herbert O. Dobrick, assigned to 


NEW bulletin Se 
Bendix Aviation Corp., Teterboro, N. J. 


gives engineering 
data on Cartridge 
Valves 


—— i a _ | PRESSURE REGULATING-UNLOADING VALVE 
tea let he kB ck jl J Ss Vo. 2,817,352 by Raymond J. Barton & Herbert J. 
eee ee 


Swarthout, assigned to Electrol Inc., Kingston, N. Y. 
e 83 on Time-Saver Card 
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New Home 
of Humphrey 
Products 
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A 750-ton cold chamber die- 
casting machine at Alcoa's 
Garwood plant. Holding furnace 
in foreground containing molten 
metal is close to pressurized 
hydraulic lines. 








Cellulubes promote safety at Alcoa 


where hydraulic lines at 3500 psi pass near molten metal 


The danger of fire due to line breaks has been held to a minimum at Alcoa’s Garwood 
Works. In die-casting operations, Aluminum Company of America uses Cellulube fire- 


resistant hydraulic fluids in the hydraulic system serving the die-casting machines. 


Although there have occasionally been line breaks under pressures ranging up to 
2.000-3,500 psi, no serious fires have ever resulted. Alcoa has found that Cellulubes not 


only perform well as hydraulic fluids, but provide excellent lubrication of pump parts. 


Cellulubes, the safe hydraulic fluids, are available in six controlled viscosities: 90, 
150, 220, 300, 550 and 1000 SUS at 100°F. You can select the viscosity best suited to 
your operations. Cellulubes may well make an important contribution to the safety of 
your plant and personnel. Write to us for more information about Cellulubes. If you’d 


like a sample for evaluation, please let us know what application you have in mind. 


Celanese® Cellulube® 


CELANESE CHEMICAL COMPANY 
a Division of Celanese Corporation of America 


ey Dept. 588-E, 180 Madison Ave., New York 16, N.Y. 
anadian Affiliate: Canadian Chemical Company Limited, Montreal, Toronto, Vancouver 
OF | | Mi © ALS Export Sales: Amcel Co., Inc., and Pan Amcel Co., Inc., 180 Madison Avenue, New York 16. 





ntroducing 


AIR AND LOW PRESSURE HYDRAULIC 


Cylinders 


You can improve the durability and appearance of your equip- 
ment with the new Pathon W Series Air and Low Pressure 
Hydraulic Cylinders. 

Valuable space can be saved with these proven screw thread 
head units. They are available in all standard mounting types 
plus the type 8, intermediate flange mount (illustrated above) 
in bore sizes from 144” thru 6”. 

Specify WAL for air or WHL for oil service to 200 psi. These 
economical units incorporate non ferrous barrels, hard chrome 
plated rods, and “U” cup rod packing for minimum friction. 
Specify WAT for air service to 250 psi; or WHT for oil service 
from 350 to 500 psi, depending on bore size. These units in- 
corporate hard chrome plated steel barrels, case hardened, 
chrome plated rods, and multi-lip rod packing. 


All Pathon cylinders have externally replaceable rod packing. 
Write for Bulletin #25 


; athou MANUFACTURING COMPANY 


3823 PACIFIC AVE. « CINCINNATI 12, OHIO 


A-59 


FLUID OPERATED AND CONTROL EQUIPMENT 
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NEW 
mind ®, 0. Ol og BS 


Continued from page 72 


POWER PACKAGE 

- «+ 1¥%2 gpm at 2000 psi 
Designation: Auto-Power 
Features: For presses, machine 


feeds, lift tables, pushers, punchers. 
For intermittent or jog duty. Gear 


pump coupled directly to motor. 
Built-in adjustable relief valves, 
ball check valves, and removable- 
screen, suction filters. Optional: 
solenoid-controlled, 1-way return 
valve with pressure-compensated 
flow control. 
Specifications: Motor produces 3 
hp at its duty rating 

Autoquip Corp. 

Chicago, Ill. 
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REMOTE-CONTROL AIR 
VALVE 
. « « has manual override 


Designation: Model MV-173 


Features: Controls 4500-psig air for 
blowing ballast tanks on atomic 


submarines. Position switch indi- 
cates full open poppet position. NO 
or NC. Operates and seals with zero 
leakage, with pressure applied to 
either in or out port. 


Continued on page 158 
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OIL SEAL DIVISION 
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LOW FLOW RATE 
NEW REGULATOR 
is pressure compensated 


PRODUC ‘> Sidaieliaas Model 1-4-2 


Features: For drill press feeds, cyl- 
inders, test stands. High-strength, 
heat-treated cast aluminum body 
psig; operating temperature, —65 Internal parts hardened steel, 
00 160 F. Service: dev air or nitro ground, lapped, honed, and selec- 
tively fitted. Panel or bracket 
mounting. Internal parts removed 
Marotta Valve Corp without disturbing piping. Built-in 

Boonton, N. J check valve gives free reverse flow. 
306 o: wrd Flow adjustment changed without 


Specifications: Line size, 142” 
tube; operating pressure, 100-4500 


gen. Operating voltage, 110-125 v. 


af 


GET THE ADDED PROTECTION 
OF MAGNETIC SEPARATION WITH 
THIS BASKET-TYPE STRAINER 


4 


- 


OUTLET 
ALNICO MAGNETS 


INLET 


Nugent now manufactures a line of basket-type strainers 
offering the added protection of magnetic separation. 
Specially designed Alnico magnets establish a magnetic 
, field through which the strained liquid must pass as a 
final stage before leaving the unit. Thus, minute ferrous 
particles are trapped and removed from the fluid stream. 
If you have valuable engines or other equipment which 
demands top-notch lubrication protection, it will pay 
you to get the full story on the Nugent combination 
strainer-magnetic separator. 


Write today . . . no obligation, of course. 


% WIG Wo NUGENT & G@oz DDIG. 


3432 CLEVELAND STREET, SKOKIE, ILLINOIS 


OIL FILTERS © STRAINERS + TELESCOPIC OILERS 
OILING AND FILTERING SYSTEMS « OILING DEVICES 
SIGHT FEED VALVES * FLOW INDICATORS 


120 on Time-S 


SH 
ov —fo 


hand tools. For meter out, meter 


in, bleed-off. 


Specifications: At 1000 psi pres- 
sure differential, accuracy is + 10% 
at minimum flow rate of 2 cu. in. 
per minute; +5% at maximum 


flow rate of 90 cu. in. per minute. 
Pressure drop is 15 to 40 psi. Ports 
are 44” NPT. Maximum operating 
pressure is 2000 psi. Requires 15 
psi for regulated flow. Infinite flow 
adjustment in 4330-deg. rotation. 
Positive stop at maximum flow. 
Needle can’t blow out. Minimum 
recommended filtration is 40 mi- 
crons. 
Fluid Power Accessories, Inc. 
Glenview, IIlinois 
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PRESSURE GAGES 
. . - all stainless steel 


Features: Useful in corrosive at- 
mospheres and media. Bourdon 
tube design. Meets ASA Grade B 


specifications, including 2% ac- 

curacy at middle (working half) 

and 3% for remainder of dial. 

Specifications: Available in stand- 

ard ranges up to 5000 psi and in 

dial sizes of 2”, 214”, and 3” 
United States Gauge Div. 


American Machine and Metals, Inc. 
Sellersville, Pa. 
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AIR SLIDE VALVES 
... are pilot operated 


Designation: SP-125, button. SPB- 
125, ball. SPH-125, knob. SA-125, 
safety bleeder. 

Features: Eliminates use of sole- 
noids. Pilot valves are: nose-mount, 
straight thrust button type; ball- 


Continued on page 160 
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The lang and short of i¢ ic... this 


TOWLER 
00 wp. 


DOUBLE 
AXIAL 








| operates on the well proved Towler axial principle. 
<j \ Performance 500 HP when driven at 1200 RPM 
/ *210 US gallons per minute. 
j7 )7 1 Brivisn This pump is compact and occupies little space; it 
4) /| EXHIBITION a 
MEW YORK 194 requires no maintenance and all wearing parts are 
S { replaceable. 


oO 
fest us ar | Working Pressure 5500 PSI with a delivery of 142 
“7 








TOWLER 
SROTHERS 


(PATENTS) LTD., 
RODLEY, LEEDS, ENGLAND 


FLECTRAULI 


PUMPS 


AUToorautil 


CANADA AND U.S.A. AFTER SALES SERVICE 
Walter Miller, 


1770 Jane Street, Weston, 
Toronto, Ontario, Canada 
Telephone CHerry 1-9128 


A member of 
the Metal Industries Group of Companies 
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Articles about: 
HYDRAULIC AND PNEUMATIC 
SYSTEMS AND COMPONENTS 


DESIGN + APPLICATION - MAINTENANCE 


FIRST PRIZE 

SECOND PRIZE 

THIRD PRIZE 

4th to 7th PRIZES, EACH 


$500 
$300 
$200 
$100 


All prize papers will be published in APPLIED HYDRAULICS & 
PNEUMATICS Magazine. Papers receiving henerable mention awards will 
also be published and paid for at regular rates. 


CONTEST CLOSES JULY 1, 1960 


Committee of Judges: 


J. A. Draxler, Chief Engineer, Elwell-Parker Electric Co. 


R. K. Sedgwick, Assistant Chief Engineer, Servo Machine 
Tool Div., Kearney & Trecker Corp. 


W. E. Mayhew, Staff Engineer, Advanced Fluid Systems 
Research & Development, Republic Aviation Corp. 


sponsored sy APPLIED Mydraulics 


«Pneumatics 


An industrial Publishing Corporation Magazine 


812 HURON ROAD, CLEVELAND 15, OHIO 


Circle 240 on 
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operated, eliminates plunger de- 
struction by side-wipe thrust; knob- 
operated on panel or machine op- 
erating station; miniature button- 
operated is safety auxiliary unit 
Easily repaired, uses standard O- 
rings. 

Airelectric Corp. 

Melrose Park, Ill. 
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STAINLESS STEEL FILTER 

- in 6"-18" lengths 
Des'gnation: Star S-78 
Features: Large surface area per 
volume. High flow rates, low pres- 
sure drops. Quick-opening housing 
keeps contaminant from going 


7 s 9 1) 


downstream of filter. When filter 
is cleaned, housing and element are 
removed downward. 

Specifications: Housing has 4” 
diameter. For pressures from full 
vacuum to 125 psig, temperatures 
to 300 F. 6” unit for flow rates to 
5 gpm or 60 cfm at pressure drops 
of 2 to 3 psi. Ratings to 2 microns. 

Micro Metallic 


Div. Pall Corp. 
Glen Cove, N. Y. 
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PLUG-IN LIMIT SWITCH 
..» functions as two switches 


Designation: 301LS1 


Features: Contains two, 2-circuit, 
double-break switches. Can control 
four circuits. Roller-lever actuator 
moves to left and right. Can be oil- 
tight. Saves time, space, wiring, 
simplifies actuating systems. 

Micro Switch Div. 


Minneapolis-Honeywell Regulator Co. 
Freeport, lll. 
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SHUTOFF & BLEED VALVE 
. » » has snap action 


Designation: Loc-Master 


Features: For air and hydraulic sup- 
ply lines. Compact, aluminum-alloy 





body 
turn of thumb nut stops line pres- 
sure, bleeds downstream pressure 
Hole in stem for padlocking closed 


Unrestricted flow. Quarter- 


Specifications: For 0 to 150 psi 
Fits 44”, 4", and 34” lines. 

Air Valves Co. 

Warren, Mich. 


e 312 


METAL-TO-METAL FITTING 

. ++ Meeds no swing clearance 
Designation: Self-Seat 

Features: Reduces installation time 
in hydraulic, pneumatic systems. 
Has straight thread. Consists of 
stem and body with a floating nut. 
Tightening nut forces stem to coin 
its own seat. Useable in confined 
space because body does not turn 





when nut is tightened. Simple in- 
stallation without special tools. 
Leakproof without O-ring. 
Specifications: Sizes 42” to 2” OD 
in conventional shapes, with self- 
flare, standard, and flare connec- 
tions. 

The Flodar Corp. 

Cleveland, Ohio 
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750-PSI AIR CYLINDERS 
. . « have low friction 


Designation: Model A 
Features: Higher ratings don’t af- 
fect low-pressure operation. Pres- 


May, 1960 









sure-sealing seals. Teflon static seals. 
Case-hardened, hard-chrome-plated 
piston rods. Rust-resistant surfaces. 
Solid steel heads, caps, and mount- 
ings. 

Specifications: Pressure ratings: 
144” and 2” bores, 750 psi; 212” 
bore, 500 psi; 344” bore, 750 psi; 
4”, 5”, and 6” bores, 400 psi; 8”, 
10”, 12”, and 14” bores, 250 psi 

Miller Fluid Power Div. 
Flick-Ready Corp. 


Bensenville, Illinois 
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MICROMETER CONTROL 
VALVE 
. . « has linear flow change 


Designation: Mode] F4. 


Features: Flow adjustment based 
on length of flow passage, not on 
area as with needle valve. Reduces 
possibility of clogging. Serves as 
variable damping passage in elec- 


x 









PF acpi 


trohydraulic servo system. Also us- 
able in on-off systems where water 
hammer is problem. 
Specifications: 5” x 2” diameter. 
Regulates flow from 10 to 100 cc/ 
min in 15 turns, increases to 1150 
cc/min in 9 turns more. 
Sanders Associates, Inc. 
Nashua, N. H. 
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RETAINING RINGS 
- +. mew package size 


Designation: Truarc Snap-Pak 

Features: Envelopes contain 2 to 
35 rings according to size in 118 
diameters. Dust-free, reuseable and 


Sie r 
ae 


~ = 


== mo 
(= oo 


completely identified to facilitate 
selection and service. For small 
quantity users. Envelopes 31/2” x 4”. 


Waldes Kohinoor, inc. 
Long Island City, N. Y. 


Circle 316 on Time-Saver Card 
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| REQUIRED THRUST — 50,000 LBS. 
| 
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3.28” DIA. 
CYLINDERS SHOWN ARE TO SCALE 


=) 
Ames 


8” DIA, 










COMPACTNESS 


Component size reduction provides 
| the greatest gain in going to higher 
| pressure systems. For example, a 
| 314” diameter cylinder will do the 
work of an 8” diameter cylinder 
if the relative pressures are 6000 
PSI and 1000 PSI (shown above). 
Since less oil has to be transmitted 
to do a given job, the line sizes 
are dramatically reduced, as is the 
oil reservoir, valving, etc. Since 
size and weight are usually directly 
proportional, the comments ap- 
plied to size, in general, hold for 
weight. Very sizeable reductions 
in the weight of cylinders are en- 
| countered since they are so much 
| smaller. 




















Dynex ... 


BLACKHAWK 







IS HIGH PRESSURE 


777 DYNEX DRIVE - PEWAUKEE, WISCONSIN 
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EXTRA 
SAFETY 


EXTRA 
SERVICE 


ALL STEEL | iil [ 


for positive AUTOMATIC. BVTT AV 


PRESSURE CONTROL 


Tis combination of FULFLO Valve design with ALL- 
STEEL construction is outstanding when you’re looking 
for safe, trouble-free and quiet operation in any hydraulic 
system. 

FULFLO design offers shear-closing action to elimi- 
nate chattering; sliding piston for full flow opening; easy 
adjustment within the pressure range or change of the 
pressure range. 

ALL-STEEL construction adds extra safety, maxi- 
mum protection against fire or oo — de- 
manded by hydraulic designers and users... . the 
advantages proved by literally entunis of FULFLO 
all-brass or stainless trimmed valves. 

Whatever your requirements . . . for O.E.M. use or 
replacement service . . . there’s a FULFLO Valve designed 
just right, built right and priced right. 


@ Screw or flange models ... to 500 ibs. ... pipe sizes 
to 3” 

@ Steel, cast or brass bodies . . 
trim 

@ Just 6 springs for complete range of pressures 


@ Fast shipment of standards . . . specials to your require- 
ments 


. brass, steel or stainless 


Need a “special’’? 
FULFLO can engineer a special valve to your most 
exacting ype . . . and deliver faster than 
you may think possible. 


FOR COMPLETE INFORMATION, 
request a copy of 1960 FULFLO Valves Mechanical 
Data Book. 


THE FULFLO SPECIALTIES CO., INC. 
415 Fancy Avenue Blanchester, Ohio 
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NEW 
PRODUCTS 


HYDRAULIC CHECK VALVES 
. for in-line mounting 


Designation: Series VCL-PF and 
VCL-FP. 


Features: Internal pipe thread port 
in one end and JIC flared tube 


connection at other end. For 3000- 
psi Operating pressure. 


Specifications: Flow ratings of 3, 
6, 11, 20, 28, 50 gpm. Opening 
pressure of 6 and 65 psi in each 
size. 

Parker Hydraulics Div. 


Parker-Hannifin Corp. 
Cleveland, Ohio 
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AIR FILTERS 
- have four parts 


Designation: Series 30 BE 


Features: Filters remove all liquid. 
Improved baffling. Plastic bowl has 
higher safety factor, holds 53% 
more liquid. No tools needed to 
take apart: open spring clip on 
clamp ring, remove clamp ring, pull 


off bowl. Unscrew baffle which 
holds element, and remove element. 
Air passages through filter are larger 
than pipe’s internal area. 


——— For pipe sizes 44", 
4g”, 14”. Elements for 74 microns 
(onan, 64, 25, or 5 microns. 
C. A. Norgren Co. 
Englewood, Colorado 
‘ircle 318 on Time-Saver Card 
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at last... 


ctive one-piec uble-acting seal! 





Specially designed for double-acting cylinders—the new 
“Hallprene” Patent Double-Acting Fluid Seal. 


Improves sealing 

Prevents the possible formation of fluid traps 

Reduces costs 

Simplifies piston design 

One seal replaces two 

The new “Hallprene” double-acting seal has been 
developed from the highly successful “Hallprene” Patent 


Fluid Seal—the most efficient seal for single-acting 
applications. 


Oldfield Works - Hampton - Middlesex - England 
Represented in Canada by: 


MR. P. J. O'Higgins, 3825 FINCH AVENUE EAST, AGINCOURT, ONT. 
P.3887 
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NEW 
PRODUCTS 


AiR TOOLS 
- » » combine linear, rotary 
motion 


Designation: 21K, 21L Series 


Features: For drilling, tapping, 
fastening, grinding, reaming, coun- 


tated to adjust stroke. 21K series 
has spring return. Double-acting 


air cylinder retracts 21L series. 
Needle valve, in standard head, con- 


contact plates, front and rear pilot 
valves (or micro switches)— 
mounts anywhere on exposed piston 
rod. Hydraulic head available with 
21L series. Has built-in reservoir 
with visual indicator. Control valv- 
ing separate from tool. 


Specifications: Motor from 650 
to 22,000 rpm. Tools weigh from 
4% to 6 lb. Lengths from 1634” 
to 23 3/16”. 


Buckeye Tools Corp. 
Dayton, Ohio 


trols feed with no effect on spindle Circle 319 on Time-Saver Card 


rpm. Stroke control package—trods, 


terboring, and wire brushing. 
Graduated external sleeve is ro- 


Take A Long, Close Look 


AT THE NEW H-P-M 
RELIEF VALVES 


Ciose control of cracking pressures assures 
accurate cycle control. Note low differen 
tial between opening and closing pressures 


AXIAL PISTON PUMPS 

. « « to 5000 psi 
Designation: 1A4. 
Features: Adaptable to variable or 
fixed stroke, permits wide range 


OVERRIDE 
PRESSURE SETTING 
RACKING PRESSURE 


TYPICAL PERFORMANCE CHART 
VENTED RELIEF VALVES 
300 $.S.U. at 100° F 


of flows. Usable as hydraulic mo- 
tor. 

Specification: 3.73 gpm delivery 
at 5000 psi, 3600 rpm. To 8000 
rpm as motor, 5000 rpm continu- 
ous. Weight 7 Ib. 


Lucas-Rotax Limited 
Toronto, Ontario, Canada 
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AiR & OIL CYLINDERS 
. . « choice of packings 
Designation: Type AS 


Features: Double-acting or spring- 
return. Single or double-ended. 
One-piece or square heads. Ground 


2000 2500 


at Maaimum Rated Flow 


The performance chart tells the complete story: Close control of 
cracking pressures; choice of high or low venting pressures to 
match your system requirements; low override for system protec- 
tion and trouble-free operation. They're interchangeable with 
industry standards. Available in %”, %4” and 1%” sizes, subplate 
mounted, 3000 psi, 0 to 65 gpm. 

THE PRICES ARE COMPETITIVE. 


and polished stainless steel rods. 
Nylon bearings. Honed brass or 
steel tubes. Cushions are optional. 
Specifications: Bore sizes are 74”, 
14g”, 14%", and 2”. Strokes to 20” 
in stock. Strokes to 168” available. 


Allenair Corp. 
ns3 Mineola, N. Y. 


THE HYDRAULIC PRESS MFG. COMPANY Cucle 821 on Time Saver Card 


A Division of Koehring Company, Mount Gilead, Ohio, U.S.A. 


1%” Relief Vaive 
3000 psi, 65 gpm 


4%” Relief Vaive 
3000 psi, 20 gpm 


ve” Relief Vaive 
3000 psi, 6 gpm 











Continued on page 166 
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BETTER CHANCE 


iim OF FINDING THE 
POWER CYLINDER YOU NEED IN 


—s- @ @: 


EXACT 


STANDARD 


PRODUCTION MODEL €@~ =cajuie 


em@@ AT ANKER-HOLTH 


HERE’S WHY: 


Anker-Holth makes the world’s widest selection 
of standard power cylinders. That means that you have a better 
chance of finding the exact cylinder when you call on us for your 
power needs. Anker-Holth standard cylinders, built to JIC speci- 
fications with bores of 1 to 30 inches and strokes to 40 feet, are 
time-tested and experience-proved in every major industry. Nine 
complete lines are offered and all mountings are available. 


Send this 


ANKER (@ HOLTH @ 


DIVISION, THE McDOWELL-WELLMAN COMPANIES 
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See eS eeensT 


This free catalog 
shows all our standard 
production models. 
Send for it today. 


AN KER-HOLTH DIVISION 
THE WELLMAN ENGINEERING COMPANY 
2723 CONNOR STREET. PORT HURON, MICH., U.S. A. 

D-! 


Name. = 





Company___ 





Address___ 











NEW 
PRODUCTS 


SPRINGLESS SEALING 
. ++ pressure replaces springs 


Features: Balanced fluid pressure 
gives positive sealing, eliminates 
uneven face wear. For use in wide 
range of fluid service. Conventional 
rotary mass replaced by a single 
ring. Designed for installation by 


1 
cr. £7 





maintenance men. One design for 
all pressures No sleeve or shoulder 
for high pressure. Springs used 
only to keep deep carbon faces in 
contact when not operating 


A. W. Chesterton Co. 
Everett, Mass 


322 


REUSABLE 


HOSE FITTINGS = 


for every 
industrial application 





AIR-OPERATED C-CLAMPS 
. . « in two series 


Features: Heavy-duty and economy 
series. Available with manual sleeve 
or integral solenoid valve. Various 


power factors and clamping ends 
available. Tailored to any industrial 
application 
Specifications: Openings adjustable 
to 6", 7”, 8”, 9”. Clamp shown has 
44” depth. Cylinder has 7:1 power 
factor 

Airmatic Valve, Inc. 

Cleveland, Ohio 

323 on Time-Saver 


PORT CONTOUR CUTTERS 
. » meet AND specifications 


Features: Cutters are carbide 
tipped, have solid, heat-treated, tool 
steel bodies, are end piloted. Spot 
face diameter is larger than con- 
ventional standard AND cutters 
and will machine larger bosses. Also 


provides extra diameter for special 
grinds. 


”, 


Specifications: For 1%” through 


2” tubing. 
Wetmore Tool & Engineering Co. 
Los Angeles, Calif. 
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PRESSURE GAGE 
CONNECTOR 
. «+ revolves gage in any 
direction 


Features: Pressure gage threads into 
connection which rotates at the top 


Allows gage to be turned easily 
without tightening or loosening 
threaded connector. Offers flexibil- 


Continued on page 168 





Hl 





EFFICIENT OPERATION. Axiai-piston air 


motors are available from 0.6 to 2.7 hp. Power 
curve illustrates performance at varying air 


pressures, 
iS w Gardner-Denver Compony, Quincy, Illinois 
In Canada: Gardner-Denver Company (Canada), Lid., 


Since BO 14 Curity Ave., Toronto 16, Ontarie 


GARDNER - DENVER 
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® Other Tru-F late Products 
@ Couplers and Nipples 
Sleeve Type Series 
“Push” Type Series 
Interchange Series 
Hydraulic Series 
“Strait-Thru” Series 
@ Reuseable Hose Fittings 
@ Barb Type Hose Fittings 
@ Blow Guns, Water Valves 


TRU-FLATE, INC. 


888 - 92ND AVENUE * OAKLAND 3, CALIFORNIA 


EQUIPMENT TODAY FOR THE CHALLENGE OF TOMORROW 
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Potented im the USA and mm forengn counties 
U.S Patents Re 21994, TINGREe 





The cam sector is stow. 





ARDWELL 


Trademark 
SINCE 1829 

















The connecting link 
ond screws ore 
hardened K Monel. 






The polished com 


ted Bakelite focing «© grophwted . 
cg, 7 Bakelite. it will not The link adjusting screw 


CUSTOM ENGINEERING IN wulnne Se Ee 
INDUSTRIAL HYDRAULICS Exclusive Helicoid movement 


ot pews ein Ati provides Sustained Accuracy 
...on the toughest jobs! 


lic or electrical control 

panels, and accumula- 

tors. Stocking distribu- 

tors for leading hy e Helicoid Gages have no gears, no teeth—wear is 

Grausc COMPONSNS. — reduced to an absolute minimum. No danger of 

Talk over your special : : . . , 

needs with the Cardwell fouling, either—rolling action of cam facing keeps 
contact surface clean. Even when subjected to vio- 
lent pressure pulsations or mechanical vibrations, 
Helicoid Gages stay accurate. Only Helicoid Gages 

provide all these advantages: 




















Service Engineer in your 
area. 


Se CARDWELL smacuine company 


St aeG- A CARDWELL TRAC C Sustained accuracy—Helicoid movements have 

ee een ee been tested through 75,000,000 cycles, with vir- 
tually no wear or loss of accuracy. Conventional 
——____—_______— geared gages on the same test became useless after 
only 500,000 cycles. 


D | R t CT ! @ N A L Durability — Bourdon tubes Leu stretch, leak or 
co ag T RO L crack. Dial faces won’t co e or chip. 


. eas Wide selection—Gages are available for practically 
with FLOAT position any application from tap water to acid. Gages in- 
clude flanged and flangeless, round and square, in 
standard and flush-mounting models. Accessory 
equipment includes gage cocks, needle valves, 
siphons and snubbers. 


NEW! Solid-Front 








n at 



















. Safe-T-Case Gage 
GRESEN NEW 2-spool parallel valve This new Helicoid design diverts 
= - for snow plows, dozers, load- the force of a burst in a backward Y 
SYORAULICS ers, graders and similar mo- direction, away from the operator. | e 
bile equipment. The force escapes by deforming the 
FIRST SPOOL has four (power-neutral-power-FLOAT) back cover plate, - 
positions. It is spring loaded to neutral, but has a detent in which can then be re- u 


the FLOAT position. 

SECOND SPOOL is conventional 3-way or 4-way as re- 
quired, spring loaded to neutral. 

BOTH SPOOLS have separate ball checks—are self cen- 
tering, fully balanced and accurately feathered for fine me- 
tering action. 

RELIEF VALVE is cartridge type with hardened seat. 


TRIPOD MOUNTING feet make installation easy. Distributed in Canada by Upton, Bradeen & James, Ltd. 
CAPACITY—40 GPM at 20 ft./sec. Quebec, Montreal, Ottawa, Toronto, Hamilton, Windsor, Winnipeg, Edmonton, Vancouver 


MAX PRESSURE— 1500 psi. 
om | HELICOID GAGES << 
FOR G R E Ss E N M fg. Co. Helicoid Gage Division »American Chain & Cable Company, Inc. 


LITERATURE 405 35th Ave., N.E.. Minneapolis 18, Miss. 929-H Connecticut Ave., Bridgeport 2, Conn. a 


placed inexpensively. 






4 Wrile tor Coraiog DH-65 for details 


on the complete line of Helicoid Gages 
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Controls Both 
Load And Unioad 
Pressures... 


NEW | 


uUnioading 
Valve 


Exclusive Features... 


@ Unload pressure adjustable 
—— from 800 to 3,000 psi. 

@ Load pressure independently 
adjustable—5% to 20% 
differential. 

@ Positive snap action —as- 
sures complete loading and 
unloading. 

@ Built-in check valve and in- 
tegral pilot save money. 


Applications . . . 


@ Accumulator Circuits 
@ Two-Pump, Hi-Lo Circuits 
e To Vent Relief Vaives 


F 


Manufacturers of Hydraulic Valves and Devices 
Check Valves 


luid 
ontrols, inc. 


Relief Valves ®@ 





NEW 








PRODUCTS 


ity and space saving for close hook- 
up where space is a premium. Dou- 


ble exposure photograph shows 
gage in two positions. 
Specifications: For standard pres- 
sure gage connections. 








Size — 14,” 


Typical 
Accumulator 
Circuit 


Th 


Macco Oil Tool Co., Inc. 
Houston, Texas 
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CARBON-FILLED 
TEFLON PISTON RINGS 


SAE Ports 


wo 


L—¥§+. 9 mre 


Write for detailed literature 


Restrictor Valves 
Needle Valves ® Pilot Check Valves ® Special Volves 
Pressure Compensated Flow Regulators 


. . + for low friction 


Features: Lower coefficient of fric- 





1284 N. CENTER STREET 


Member of National Fivid Power Association 


AIR-MITE cv 


Air-Mirte Cylinders—made in Single 
or Double Acting Series, in 4 mount- 
ing types, are high quality cylinders 
at a low price. Simple, rugged design 
and compact construction give them 
long life, permit easy mounting on 
jigs, fixtures, tools, or machines. 
Used wherever power holding, push- 
ing, pulling, or lifting is required, 
Arr-Mite Cylinders will meet your 
most exacting requirements of de- 
pendability and long life. Write for 
complete catalog and prices 


PIR MER 


168 


AIR 


INDERS 








QUALITY FEATURES: 

1 Ground and 
polished steel ram 

2 Bronze oilless ram 
bushing 

3 High strength 
aluminum alloy 
cylinder heads 

4 Brass, true-bore 
cylinders 
Five steel tie rods 








tn 


Time-Saver Card 


92 


INC. 





MENTOR, 


weight, 
OHIO 


tion than any other solid material. 
Use when you can’t to lubricate, 
when you must save space and 
when corrosion 


is pres- 


Continued on page 170 





Saves h 
in 
iping 


PAT. PENDING 


Eliminates leaks in oil, air, 
water, vacuum, chemical lines 


Tru-Seal soves hours in assembling piping 
installations becouse it enables you to 
run your pipe lines in ony direction you 
wish, quickly and easily—without having 
to recut ond re-thread piping sections. 
Wherever used on air, oil, woter, steam, 
vacuum or chemical lines, it seals perfectly 
ot —100° F. to plus 500° F.—without the 
use of pipe dope. Its installation requires 
only light tightening torque, thus elimi- 
nating over-tightening damage to valves, 
pumps, compressors, and other fittings. 


For further information write 


QQ) TRU-SEAL ovscn 


FLICK-REEOY CORPORATION 
7NO17 York Rd., Bensenville, ii. 


"Miller Fluid Power” Is alse a Div. of Flick-Reedy Corp. 


instal 


ours 


jations 





Thread 
Tru-Seal 
on pipe or 
fitting as 
‘Yar as it 
will go 
hand tight. 


SEAL 
SIDE 








Thread pipe 
or fitting 
3 threads 
inte pert. 
Point in 

desired 
direction. 


Tighten 
Tru-Seal 
to complete 
leakproof 
assembly 
(only light 
torque 
required). 








Circle 161 on Time-Saver Card 
APPLIED HYDRAULICS & PNEUMATICS 












IN EQUIPMENT DESIGN & 


LHINSAN swiver Jsowrs 


SMOOTH OUT KNOTTY LINE PROBLEMS 







When a machine’s moving parts cause 
tight bend or twist on hose lines, Chik- 
san Swivel Joints provide a ready solu- 
tion. When design dictates the use of 
metal lines, Chiksan Swivel Joints allow 
rubber-like flexibility. In fact, wherever 
line flexibility is required, designers and 
maintenance engineers know it’s just 
good business to call on Chiksan. Preci- 
sion made Chiksan Swivel Joints with 
their infinite service life, full 360° rota- 
tion and high safety factor, quickly pay 
for themselves by minimizing hose 
replacement and eliminating costly line 
failure, fluid loss and downtime. If your 
equipment hose lines require frequent 
STEEL LINES FOLD LIKE AN ACCORDION replacement due to torsion or bend 
radii fatigue, or if flexible all metal lines 
are in order, contact Chiksan. A nearby 
representative will call, analyze your 
requirements, and make specific recom- 
mendations. Write today for his name. 

















Connected to a moving head, these compact swivel jointed all-metal hydraulic lines flex and 
fold like an accordion on this automatic bottle unpacking machine. 











NO BEND FATIGUE HERE 






NO HOSE BURST HERE 


These Chiksan swivel jointed steel lines on This highly specialized lens grinder utilizes 
a die casting machine eliminate damaging Chiksan Swivel Joints to eliminate tight hose LOOK INSIDE A SWIVEL JOINT 
hose ruptures, reduce fire hazard, fluid loss bend as the multiposition head is shifted 
and setup time by 75%. from one grinding position to another. 


SS 
&® CHIKSAN COMPANY-BREA, CALIFORNIA + CHICAGO 5, ILLINOIS - NEWARK 2, NEW JERSEY 


Well Equipment Mfg. Corp. (Division), Houston 1, Texas « Subsidiaries: Chiksan Export Company « Chiksan of Canada, Ltd 






Detailed attention to detail. Precision ma- 
chining and specific packing seals for specific 
services. These are the quality-plus features 
built into every Chiksan Swivel Joint. 











A SUBSIDIARY OF FOOO MACHINERY ANDO CHEMICAL CORPORATION 
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NEW 
PRODUCTS 


ent. Tough, abrasion-resistant. Im- 
beds hard, foreign particles with 
no adverse effect on cylinder or 
ring. Use matched rider rings with 
these rings if long stroke or heavy 
pistons demand more support 


Garlock Inc 
Palmyra, N. Y. 


PIPE BENDING INDICATOR 
. . « fits any pipe bender 
Designation: No. 1807 


= 


Features: Useable for 4” to 6” 
pipe or conduit, fits benders operat- 
ing in horizontal position. Pipe 


HYDRAULIC 


FILTERS 


for Hydraulic and Oil 


Re-circulating Machinery 


Capital Hydraulic Filter Units are 
smaller than ordinary filters but with 
filtering capacity equal or superior to 
many larger filters. Small size permits 
greater latitude in design, particularly 
where space is restricted. 

Capital! Filter Units are designed with 
one-piece construction — no screws or 
nuts to work loose and be lost or mis- 
laid. Simple and easy to clean by any 
method. 

Made from specially designed woven 
Monel wire, with narrow corrugations 

resenting the greatest filtering area. 
Monel support supplies extra sturdiness. 


Capital Filter Units ore made in 4 Types: 


* MONO-BILT 60 Mesh All Stainless Steel 
(Sump type). 

* MONO-BILT Standard All Stainless Steel 

* MONO-ECONO Mono-Bilt with Monel 
Metal Insert and Cadmium Plated Top 
and Bottom. 

* LINE TYPE with Aluminum Housing and 
Mono-Bilt, one Piece Filter Unit. 


Built from Monel Metal they are im- 
pervious to rust and corrosion, 


(| APITAL ENGINEERING & MFG. CORP. 


5836 SOUTH ASHLAND AVENUE, CHICAGO 36, ILLINOIS 
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need not be removed to determine 
degree of bend. 
Greenlee Tool Co. 
Rockford, Ill. 
Circle 327 on Time-Saver Card 


PRESSURE REGULATOR 
. « » is foot-operated 


Features: Pressure on rubber tread 
controls air and vacuum to 125 psi. 
Rubber base protects floor, keeps 
unit from sliding. Self-relieving. 
Comes with 10’ of plastic tubing 
to connect to supply and output 
lines. Nylon or metal braid tubing 


available. For dead-end test work, 
or speed control of pencil-type air 
tools. 
Specifications: Flows to 2 cfm. 5” 
diameter, 1 11/16” height. 
Air-Specialty Co. 
Baltimore, Md. 
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HYDRAULIC POWER UNIT 
. . « self-contained, portable 


Designation: Dyna-Pack 110. 
Features: Self-centering, spring- 
loaded valve handle. Combination 


valve operates both single-acting 
and double-acting cylinders. Gear 


\ 


1] | 


pump. Plugs into 110-volt outlet. 
Motor runs only when control valve 
shifted. 

Specifications: Weight 40 Ib. 
Overall size 844” x 17” x 1534”. 
Rated at 1200 psi. Oil reservoir 
capacity is 134 gal. Model J-1 
pumps 1 gpm, J-2 pumps 2 gpm. 

Monarch Road Machinery Co. 
Grand Rapids, Mich. 
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Hydro-Wheel ° 
MAKES 
PLATFORM UNITS 
SELF-PROPELLED 


Gives 360° Steering 








* Simple, Safe, Easy-to-install 

* For Units of 1000 to 2000 
ibs. Capacity 

* Ideal for Narrow Aisles 


Here is the new hydraulic wheel that makes “self-propelled” any 
platform lift unit of 1000 to 2000 Ibs. capacity that uses an electri- 
cally driven hydraulic pump for lifting the load. Unit is installed 
by adding a vaive and bolting on the Hydro-Wheel®, using the 
four bolt holes in the swivel block. 

Hydro-Wheel® will rotate either forward or backward hydraulically, 
gives 360° steering. Safety valve protects battery and motor and 
prevents upsets by limiting size of obstruction wheel can climb. 


We also manufacture 


«Kk ury Slipper Type rotary hydraulic pump for pressures 
to P.S.1. 
* Teg-Oll® Double-Acting Differential Plunger 
Hond Pumps 
WRITE DEPT. AP-5 


MECHANISMS, INC. 


118 E. 2nd St. © Uhrichsville, Ohio 





“when it’s a 
QUESTION of 
“4 GASKETS 

PACKINGS 


= the ANSWER 
will be found 
at AUBURN... 
We fabricate 
in over 200* 
WE LGUEIS 


* Leather - Asbestos . Nylon - Vinyl . Teflon - Silicone Rubber - Neoprene . Rubber 
Cork - Fibre - Compositions . Phenolics . Cloth . Felt . Paper . Cardboard - Plastics 
Brass . Steel . Copper . Aluminum - Kel-F - Viton A - Mylar - Other Special Materials 


Send specifications of blueprints for prompt 
quotations and recommendations. No obligation. 


THE AUBURN MANUFACTURING CO, <i> 
308 Stack St., Middletown, Conn. _ 
New York, N. Y.; Rochester, N. Y.; Detroit, Mich.; Chicago, IIl.; 
Minneapolis, Minn.; Pittsburgh, Pa.; Cincinnati, Ohio; Ridgewood, N. J.¢ 
Atlanta, Ga.; Memphis, Tenn.; St. Louis, Mo.; Washington, D.C, 
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ROTARY AIR 


PRODUCTS 


NEW for 1960 





TWO TYPES OF MINIATURE OIL-LESS 











abs > Ma 


De 


GAST =: VACUUM PUMPS 
and AIR COMPRESSORS 


® 


@ 


Model 1030-V110- 
206 Vac. Pump, 
1/20 h.p. Up tol 
c.f.m_; to 15° vac. 


Model 0380-V112- 
206 split phase 
1/20 h.p. motor, 
48.f.m. Up to 20” 
vac. or 15 p.s.ig. 


Model 0330-V102A- 
15] series wound 
motor. Up to .67 
c.f.m. To 20° vac 
or 10 p.s.ig 


Model 0330-V110- 
202 shaded pole 
motor. Up to .35 
c.f.m. To 20” vac 
or 10 p.s.i.g 


(Below) Model 
0630-P103 Com- 
pressor, up to 6 
c.f.m. To 25 p.s.i.g. 
or 24° vac 


ae) 





FOR ORIGINAL EQUIPMENT 
APPLICATIONS ON CONTROLS, 
INSTRUMENTS, BUSINESS 
MACHINES, LAB EQUIPMENT 


Now — where space is very limited 

you can eet moderate vacuum 
or pressure with one of these two 
types (3 series) of Gast semi-miniature 
Air Pumps. 


They run entirely without oil. Carbon 
vanes lubricate themselves, producing 
a completely oil-free air blast or ex- 
haust. Rotary design is simple, trouble- 
free and positive in air displacement. 


The largest Model 1030 (1 above) de- 
livers up to 1 c.f.m. running open at 
3450 r.p.m. Model 0630 (5 below) has 
identical exterior, delivers up to .6 
c.f.m. Smaller type 0330 (2, 3, 4 above) 
is shown with a choice of motors to 
suit various pump applications, both 
a.c. and d.c. With a rotor diameter 
smaller than a penny, Model 0330 
produces up to .67 c.f.m. (open) at 
6000 r.p.m.! 


These ‘‘semi-miniatures’’ may solve a 
may 
problem for you — investigate today! 


WRITE TODAY FOR BULLETIN M-OVP. 


GAST MANUFACTURING CORP., P.O. Box 117-D 


See Catalog 


in Sweet's 
Design File 


PRR Ene 


Gs GAST +2 ibuees OF ONG Oa Mes 


“Air may be your answer!" 
UE Np oo Ae 


Benton Harbor, Michigan 





@ AIR MOTORS TO 7 HP. 
@ COMPRESSORS TO 30 PS! 
@ VACUUM PUMPS TO 28 IN. 


A «ioe AaB 
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LOWE 4 YOUR VACUUM 


PUMP MAINTENANCE CQSTS 


with a 


HILCO 


OIL 
RECLAIMER 


RPS 


HILCO Oil Reclaimer purifies vacuum pump 
oil by continuous recirculation, either on a 
full-flow or by-pass basis, or intermittently 
on a batch basis, depending on the require- 
ments and physical layout of your plant. 


HILCO OlL RECLAIMER SYSTEMS 
are the finest available for VACUUM 
PUMP users... 


A simple, economical and efficient method of restoring contaminated 
lubricating and sealing oil to the full value of new oil. A HILCO will 
produce and maintain oil free of all solids, sludge, acid, moisture, 
solvents, and dissolved gases and it will restore viscosity, dielectric 
strength and other specifications to new oil value. HILCO oil reclaim- 
ers are in wide use for purification of vacuum pump oil in many 
manufacturing operations. 
e SPECIAL FEATURES 
@ CONTINUOUS, ALL ELECTRIC, AUTOMATIC 
OPERATION 
@ LOW OPERATING TEMPERATURE 
@ VACUUM PROCESSING 
e@ LOWERS VACUUM 
PROCESSING COSTS ~ 


FOR COMPLETE 
DETAILS, WRITE 
FOR BULLETIN 


aay 12} ——_—= 








, IRA, NEW YORK 
Corporation = - 


@ IN CANADA @ 
UPTON-BRADEEN-JAMES, LTD. 


890 YONGE STREET, TORONTO © 8760 VERVILLE STREET, MONTREAL 
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NEW 
PRODUCTS 


PROGRAMMING UNIT 

. . « is air-electric 
Designation: Minimatic 
Features: End plates tapped for 
mounting bottom or rear. Self- 
lubricating bearings. 44” steel shaft 


extends at both ends for tandem 
operation. Choice of eight standard 
cams. Specials available. Can be 
driven by any source of 10 in.-lb. 
torque. 

Specifications: Overall size is 744” 
x 31 h, ” x 4”. 

Clippard Instrument Laboratory, Inc. 
Cincinnati, Ohio 
Circle 330 on Time-Saver Card 


BYPASS RELIEF VALVES 
- » « for oil to 325 psi 


Designation: LFC-9, LFC-10, HFC- 
9 


Features: Spring-loaded piston 
starts to Open at set pressure. Opens 


completely at higher pressure. Shear- 
ing action on closing. No chatter. 
Cast iron bodies have steel or stain- 
less steel trim. With smooth-face 
flanges or rabbets, drilled on-center 
or off-center. 


Specifications: Maximum control 
pressure of LFC-9 (214” flange) 
is 60 psi. Maximum control pres- 


Continued on page 174 


APPLIED HYDRAULICS & PNEUMATICS 
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AUTOMATING? 
Keep It Simple 


EtecTro-sNap 9° 


LIMIT 
SWITCH 


Type ES4-KM2 shown Pe 


Before finalizing design on * © fewer switches needed. 
your automatic tools or © Simpler, cheaper than 
systems, get full details timers. 

on the ELECTRO-SNAP ES4 @ More reliable than 
family of switches. Many fancy circuitry capable 
variations available . . . of some job. 

all trouble-savers! 





ELECTROSNAP col 
HETHERINGTON | 
- KJ kd 
| Di — ON 


AME 


4218 w 







gives you the ) 
Superior Solution to Retaining Ring een ° 
RAMEG= 









FREE = 
Technical Bulletin Service ~—— ——-—_ | 
Shows how to solve 
toughest problems! == == => 


it takes 2 modern types of retaining rings to solve 
ata all of your retaining ring problems 


— AND — 


If only RAMCO has BOTH! 


pope coil-formed ring Spices 


i (’ the improved 
\ die-formed ring 
w\e 




























RAMSEY CORPORATION 
Box 513, Dept. T, St. Louis 66, Missouri 
! Without cost or obligation, put my name on 
your Technical Bulletin Service list and 

i send your latest Catalog. 

I Name 

Address , - = 
i City Zone State 
Be a re 
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WHO’S SMILING? 


YOU, WHEN YOU DISCOVER THE 
DESIGN ADVANTAGES OF eecee 
LINDBERG 
SQUAREHEAD CYLINDERS 


DESIGN IN LINDBERG 
AND ...ADD ALL THESE 
FEATURES! 

and many more besides! 





































































ONE PIECE ALUMINUM 
ALLOY PISTON 


FULL FLOATING 
CUSHION 

























PRE-STRESSED 
TIE RODS 













CERTAINLY! Your choice of mounting styles @ 7 bore sizes to 6” 
@ Built to JIC recommendations @ Standardized gnounting 


dimensions. 


WANT TO SMILE AGAIN! 


FOR DETAILS OF THESE AND MANY OTHER 
FEATURES, WRITE FOR THESE BULLETINS TODAY. 


SQUAREHEAD *'S” LINE— BULLETIN S-101 
2000 PSI ““H" LINE— BULLETIN H-.101 
HEAVY DUTY “A” LINE— BULLETIN A-101 


for fast action on “specials” tell us what you need. 


LINDBERG AIR and HYDRAULIC DIV. 
TEER-WICKWIRE & CO. 
1802 WILDWOOD AVE. © JACKSON, MICHIGAN 
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Unretouched photomicrograph (100 x) shows 
steel particles which passed through an 
edge-type strainer with .003 in. spacing. 
The particles were extracted by a Frantz 
FERROFILTER. 


Remove such ferrous 
particles from your 
Hydraulic System with 


HIGH PRESSURE 


Magnetic Separators 


Get rid of the ferrous grit which can 
cause sticking valves as well as abra- 
sive damage to finely fitted com- 
ponents. 


Series PH 
High Pressure 
FERROFILTER 
Working pres 
sures from 2000 
to 5000 psi; stock 
sizes—i2 to 40 
gpm _ (hydraulic 
fluid Mil 0-5605) 


Low pressure 
models for 100 
psi also avail- 
able 


Send for BULLETIN HP 


S.G. FRANTZ CO., Inc. 


655 Kline Ave. & Brunswick Pike 
P. ©. Box 1138 Trenton 6, N. J. 
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NEW 
4p @)] B) Slog BS 


sure of LFC-10 (3” flange) is 100 
psi. HFC-9 has pilot operation. Has 
two springs, two pistons. 214” 
flange, 325 psi maximum pressure. 
Fulflo Specialties Co., Inc. 
Blanchester, Ohio 
e 331 on Time-Saver Car 


FLOW CONTROL VALVE 
. «+ requires no piping 


Designation: Circuitstak 


Features: Valve is installed between 
, %”, or 1” directional valve 


and subplate. Eliminates intercon- 
necting lines. 34”-dual valve with 
integral check allows adjustable 
metering-out in both lines, is non- 
pressure compensated. 

Double A Products Co., Subs. 


Brown & Sharpe Mfg. Co. 
Manchester, Mich. 
a 
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SLIDING SLEEVE VALVES 
. . « in tap sizes Ve" to 1" 


Features: Valves make it safe to 
work on pneumatic machine when 
live air is in system. Keep machine 
from losing air pressure at wrong 


time. Save air during long shut- 
downs. Can be padlocked in off- 
and-exhaust or on-and-flow posi- 
tion. Used on inlet header of ma- 
chine. Manual or spring-return. 2 
and 3-way. 

Hunt Valve Co. 

Salem, Ohio 
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ROTARY JOINT 
. . » flange improves 
concentricity 


Features: Eliminates threaded 
connection of rotary sleeve, some- 
times difficult to disconnect from 


Oawtres 


rotating journals. Equipped with 
machined straight rotating sleeve. 


Joint attached to rotating device by 
mounting flange keyed to rotating 
sleeve. Secured with four nuts on 
mounting flange. Use wrench only 
for installation or removal. Soft 
metal gasket seals joint at end. Self- 
adjusting for wear. 

Specifications: Available in 2”, 
24", 3” sizes. To 400 psi cold op- 
eration, to 100 psi at 500 F. Either 
single flow or syphon flow service. 

Barco Manufacturing Co. 
Barrington, Ill. 
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AiIR-POWERED 
DRILL PRESS FEEDS 
. - » have geared heads 


Features: Transmission unit gives 
greater drill point thrust with short- 


er stroke, or longer stroke at re- 
duced thrust. Heavy-duty models 
have manual or electric control. 
Unit shown has guard removed. 
Transmission arm does not interfere 
with operator. Outside gears are 
interchangeable, pick-off type. 
Specifications: On 114” pinion 
shaft at 100 psi, stroke ranges from 
8” at 625 lb. maxmum thrust to 
2” at 2500 Ib. maximum thrust. 
Beckett-Harcum Co. 
Wilmington, Ohio 
circle 335 on Time-Saver Card 
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BLAMING COIL BURN-OUT 
ON THE SOLENOID? 
THEN TAKE A CLOSER LOOK 


“swcam) sac Valves 
are not sensitive 
to dirt... 
always retain 
solenoid power 
margin. 


3% ia 


z 
' 
A.C. soLEnoin -secapl}esac- VALVES 0 to 10,000 P. S. | 


EXPLOSION PROOF A.C. and D.C. 


SOLENOID “ * VALVES 0 TO 10,000 P. S. I. 


‘sweat sea Valves 

stay leakproof... 
a spring takes up 
the normal wear. 


ASK FOR 
CATALOG 
V-59-60 


Wa CONTROL VALVE DIVISION 
~ Warksdale valves 
5125 ALCOA AVENUE « LOS ANGELES 58 «© CALIFORNIA 
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(Lway VALVE 
FOR LIQUIDS OR GASES 


» 





LOW HANDLE LOAD 
(ONLY 12 LBS. FOR %” VALVE 
AT RATED PRESSURE.) 


90° TURN OF HANDLE. 
POSITIVE STOPS ON 
EXTREME POSITIONS. 





DETENT STOP IN CENTER 
(OPEN CENTER OR CLOSED CENTER 
FLOW PATTERNS.) 


STAINLESS CONSTRUCTION 
THROUGHOUT 


LARGE BALL THRUST BEARING 
FOR EASY OPERATION. 


LEAK-PROOF “SHEAR-SEAL” DESIGN 


This new four-way valve series comes in pipe sizes from 
Y%, to 1 inch, but may be obtained with tube, AND 10050, 
or any preferred special high pressure connection. It will 
withstand surges of up to 15,000 P.S.I. without damage 
to the valve's sealing qualities. It is designed for a burst 
pressure of 30,000 P.S.I. 


No port to port leakage occurs in the detented positions 
because of the exclusive ‘‘Shear-Seal"’ design. 


Long, maintenance-free service is assured because the 
optically flat metal to metal sealing surfaces of the seal- 
ing rings and mating rotor faces are protected by staying 
in constant intimate contact; flow is always through the 
center of the ‘‘Shear-Seal"’, never across sealing surfaces 
(as in conventional valve design). Sealing qualities actu- 
ally improve as the self aligning ‘‘Shear-Seals” lap them- 
selves to a more perfect fit with each valve operation. 


Of course, there is no external shaft leakage, because 
the pressure is confined to the flow passages. 


This highly successful principle of extreme pressure control 
is fully described in ‘Shear-Seal" bulletin BVM-2. 
CONTROL VALVE DIVISION 


VW arksdale valves 


5125 ALCOA AVENUE ¢ LOS ANGELES 58 © CALIFORNIA 
Circle 23 on Time-Saver Card 
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The simplicity of recalibrating an RMC 
bimetal dial thermometer is illustrated 
below. Patented RMC system leaves 
hermetic seal undisturbed, prevents damag- 


ing of critical pointer shaft. 


RMC external recalibration device 
saves time and your thermometer 


With the patented RMC dial reset screw you can recalibrate 
your thermometer easily and safely, should it ever be necessary. 
The all-important hermetic seal cannot be destroyed, and there 
is no chance for damage to the critical pointer shaft. 


What the RMC system 
of recalibration 
means to you 


Sometimes it is necessary to recali- 
brate industrial thermometers due to 
severe shock from rough handling, or 
to calibrate for extreme accuracy at 
any point on the scale for special 
work range. 

Various recalibration systems are 
employed in the different makes of 
ordinary bimetal thermometers. Most 
all of them will achieve the desired 
recalibration, but a number of unde- 
sirable things may also result. In 
some, all semblance of air-tight seal 
is automatically destroyed in removal 
of the dial glass. In others, the criti- 


cal pointer shaft may become bent or 
twisted. And still others use a mech- 
anism incapable of holding the new 
setting for any length of time. None 
of these things can possibly happen with 
RMC’s patented recalibration device. 
A simple dial-reset screw, located 
on the back side of RMC thermom- 
eters, permits recalibration without 
opening the instrument in any way— 
thus leaving its air-tight 
hermetic seal intact. Its —— 
positive meshed-gear 1 
mechanism rotates the 
dial itself in a way that 
cannot under any cir- 
cumstances cause dam- 
age to the pointer shaft. 
And the new setting will 
hold indefinitely. 





Write, wire or phone for general catalog. If yours is a 
special application, tell us your requirements—RMC 
engineers will work with you in solving it. Rochester 
Manufacturing Co., 20% Rockwood St., Rochester 10, 
N. Y. (Telephone: BRowning 1-2020). 


ROCHESTER MANUFACTURING CO., INC., Rochester, N.Y. 
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Continued from page 76 


HAND PUMPS 


1000, 2500, 5000 psi. Single act- 
ing. With 60 Ib. force on handle, 
9, A, and .17 cu. in. per stroke. Res- 
ervoir holds 60 cu. in. May be pres- 
surized to 80 psi. Larger or smaller 
reservoirs—18 cu. im. per inch 
height. Suction, discharge, and re- 
lease valves are interchangeable. 
Hex wrench removes them. 18” 
handle. Alternate, horizontal handle 
socket available. Weighs 15 Ib. 
Photos, drawing, chart. Bulletin 160 
also shows boosters and air and hy- 
draulic cylinders. Sheffer Corp., 
Cincinnati, Ohio. 
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CONTROL PANELS 


Bulletin discusses location, good 
electrical and mechanical practices, 
codes and standards, enclosures, and 
safety precautions. Gives tips on 
specifying a control panel. Graphic 
representation of remote control 
system. Photos. List of organizations 
which publish control-panel codes 
and standards. Fact File ER-G-8 
Fuller Co.. Catasauqua, Pa. 
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O-RINGS 


Tables of dimensions and mate- 
rials. Brochure shows seals’ temper- 
ature and chemical resistance. For 
gases and liquids. 8 pages. Stillman 
Rubber Co., Culver City, Calif. 
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BUTT-JOINT 
TUBE FITTINGS 


Edge of sleeve meets fitting body, 
keeps fittings pressure-tight beyond 
tube’s burst strength. Three serra- 
tions in sleeve create minimum 
stress concentration on tube. Nut 
covers body threads, gives visual in- 
dication of tight joint. No forward 
movement, no torquing of tubing. 
Shoulder on sleeve prevents reverse 
assembly, provides tube stop. Pres- 
sure-tight joint even when tube 
doesn’t bottom on sleeve shoulder. 
Tube doesn’t enter fitting body. No 
flaring. Bends can be closer to fit- 
tings. Greater latitude in tube place- 
ment. Catalog 3108 shows typical 


APPLIED HYDRAULICS & PNEUMATICS 





layouts, port sealing methods, maxi- 
mum working pressures. Flow nom- 
ographs, temperature, vacuum, vi- 
bration and shock data. Test report 
summaries, formulas, corrosion 
guide, photos, drawings, dimen- 
sions, assembly instructions. 44 
pages. Imperial Brass Mfg. Co., 
Chicago, Ill. 
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THREAD COMPOUND 


Lubricates and seals bolts, studs, 
and flanges. For high pressures. 
Temperatures to 1800 F. Non- 
settling, non-hardening. No galling. 
No seizing. Colloidal copper com- 
position copper-plates metals. For 
metals, alloys, and plastics. Felt 
Products Mfg. Co., Skokie, Illinois. 
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TENSION & TORQUE 
CONTROL UNITS 


For webs and filaments, auto- 
matic edgeguide installations, and 
electric or pneumatic eye controls. 
Specifications, charts, graphs. Ap- 
plication photos. For textiles, plas- 
tics, and metals. Web Controls 
Corp., West Englewood, N. J. 
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CONTROLLED 
SPEED SYSTEMS 


Make any a-c motor a variable 
speed motor. Convert fixed power 
line frequency to variable fre- 
quency of 20 to 100 cps. To vary 
frequency, vary speed of Vari- 
drive motor. Manual, remote, or 


automatic controls. Handle a-c in- 
duction drive motors to 60 hp. Con- 
trol—singly or together—many 
types of motors. For soft starting, 
dynamic braking, wide speed 
range, very. high speeds, torque 
controls, creep speeds. Automati- 
cally distribute loads equally. Limit 
speed. No electronics. U. S. Elec- 
trical Motors, Los Angeles, Calif. 
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Continued on page 178 
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The photograph below shows RMC Pres- 
sure Gauges undergoing severe vibration 
testing on big Calidyne High Frequency 
Vibration Test System. These gauges undergo 
accelerated tests from 0-2000 CPS—up to 
25 G intensity and up to 350° F. 


RMC direct-drive Pressure Gauge 
eliminates vibration problems 


The RMC direct-drive Pressure Gauge is rugged and resilient. It is 
the first direct-drive helical bourdon gauge—inlet pressure acts 
directly on a helical bourdon to drive the pointer. The helical coil, as 
a simple spring, is resilient and fully balanced, and is not affected 
by shock or vibration. 


With its direct drive, there are no gears or linkage to gyrate and 
score on vibration—no unbalanced bourdon “C” springs and hair 
springs to whip. Direct-drive action means a stable pointer—no loss 
of power, too. Pointer action of the RMC gauge is steady, positive 
and alive—no need to tap the gauge to read. Soft hair springs and 
backlash springs are not used. 


Shown at far right is the pointer-coil unit used 
in 3” and 5” concentric models. The pointer in 
the pressure element. At the near right is a | 


these models is attached directly to the end of 
cutaway view of the compact 114” and 

2” eccentric models. The pointer in these 
models is actuated directly by a simple 

pivot. Both types offer the same direct- 

drive, helical bourdon advantages. Pres- 


sure ranges from 0-1000 to 0-10,000 psi. 


Write, wire or phone for general catalog. If yours is a 
special application, tell us your requirements—RMC 
engineers will work with you in solving it. Rochester 
Manufacturing Co., 209 Rockwood St., Rochester 10, 
N. Y. (Telephone: BRowning 1-2020). 


LIQUID LEVEL, TEMPERATURE and PRESSURE INSTRUMENT 


ROCHESTER MANUFACTURING CO., INC., Rochester, N.Y. 
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*% Powerful Alnico 


*% Highest Active 
Area 
% Engineered for 


ircle 92 on Time-Saver Card 
MAGNETIC CLEANER for 


HYDRAULIC POWER UNITS 


nt the 


Kebby Tank-Trapper 


* Easy to Apply 


* Low Priced .. 
Quick Delivery 


*% No Moving Ports... 
No Maintenance 


Vv Magnets 


Power Concentration 


MEETS NEW J.1.C. HYDRAULIC STANDARDS 


The Kebby Tank-Trapper is specifically 
designed to complete the protection of 
hydraulic systems against damage by iron 
particles worn off moving parts of various 


components. It picks up material missed 
by the filter and prevents premature filter 
loading. Expensive shut downs and serv- 
ice calls are drastically reduced. Write 
for Bulletin 1-500-59. 


2320 Custer Avenue 


THE KEBBY COMPANY 

Rockford. Illinois 

Designers and Manufacturers of 

Magnetic Devices, Kebby Mite and 
Filtray Coolant Cleaners 


VSEFUI 
LITERATURE 


SHAFT COUPLING 


Flexible coupling allows slight 
angular and parallel shaft mis- 
alignment. Reuseable bushing—no 
need to replace entire sprocket 
when teeth become worn. Bushing 
makes coupling available immedi- 
ately from stock—no reboring. 
Double-width precision chain con- 
forms to ASA. Double rollers. Ad- 
ditional bearing area permits high- 
er hp, longer wear life. To discon- 
nect shafts, remove the one cou- 
pling pin. Bulletin A691 has hp 
ratings at various rpm. Aluminum 
covers available. Dodge Mfg. Corp., 
Mishawaka, Indiana. 
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HYDRAULIC RESERVOIRS 


No dirt traps, hidden corners, in- 
ternal welding, or scale. Recessed 
sight gage in each end cover is 
heatproof, shockproof. Holes for 
lines into reservoir are in plates 
fastened to reservoir top. For more 


down lines plates are removed and 
drilled. No need to disturb reservoir 
installation. Interchangeable parts. 
One center bolt fastens each end 
cover to center baffle. Pressure of 
stressed end cover compresses neo- 
prene seal. Capacities from 10 to 
120 gal. Hydro-Craft, Inc., Detroit, 
Mich. 
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PEAK PRESSURE GAGE 


Indicates hydraulic peaks over 
0-4000 psi and 0-10,000 psi ranges. 
Can be used for permanent record- 
ing. Folder gives specifications, 
method of operation, and typical 
wave forms encountered. Hydel, 
Inc., Waltham, Mass. 
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GASKETING & GASKETS 


Palmetto 2940 for heavy hydrau- 
lic service. Cotton duck between 
layers of synthetic rubber. Cured 
to permanent bond. Ply of cloth 
for each 1/16” thickness of finished 
sheet. 2950 diaphragm sheet for re- 
ducing valves and regulators. Press 
curing produces uniform density 
and smooth, tight-grained surface 
Ring and full-face gaskets of com 








iction for hydraulic 
pump appli is. Motor design to be 
poly phase and « apacitor with spec ial 
m ined st , mounting arrange- 

nt I hanical elements. 


Special moto a to meet exacting 


design requiremer torque, envelope, 


temperature and atmosphere 


7 . 
tld COM, WA 


uslomized 
ELECTRIC 
MOTORS 


Submersible motors or 
parts with length/diam 
eter ratios to fit special 
requirements. For oper 
ation in water, oil, gaso- 
line or other fluids 





J & H Customized Motors are built to 
meet problems of individual design, 
exact operating conditions and space 
limitations. A-C induction motors — 
single and three phase, in ratings up to _ J 


3 hp (up to 15 hp for submersible 
motors). Prompt quotation follows 
receipt of your inquiry. Write Jack & 
17626 Broadway, 


Heintz, Inc., 
Cleveland 1, Ohio. 


ee mR «& Ba. 4 
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Special low silhouette motors to meet 
specific space limitations of diameter, 
length or height 


DESIGN y 
OUR 
A JOB—NOT To 
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pressed asbestos. Homogeneous—no 
ply separation. Long-fibre asbestos 
pressure-bonded with GR-S. Cata- 
log 1259 covers other products 
Photos. Charts of dimensions 
Greene, Tweed & Co., North Wales, 
Pa. 
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QUICK COUPLERS, 
FITTINGS & VALVES 


Catalog tells when automatic, 
semi-automatic, and regular cou- 
plers are economical for oil, air, or 





- 
7 if 
STER VW 


QUICK DETACHABLE 





grease. Shows couplers, fittings, and 
}-way sleeve valves for air tools and 
fixtures. 20 pages. Foster Mfg. Co 
Inc., St. Louis, Mo 
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STAINLESS STEEL 
PIPE & TUBING 


In sizes from ¥” to 6”. Wall 
thicknesses include American Stand- | 
ard Schedules 160, 80, 40, 10, 5. 
Standard and special shapes. Lengths | 
over 40 feet. Booklet has tables of 
length, ID, OD, and ovality toler- 
ances. Chart of resistance of stain- 
less steels to various media. Stain- 
less Steel Finder shows physical, | 
electrical, and mechanical data,anal- | 
yses, heat resistance, working and | 
treating temperatures, mechanical | 

| 


















































properties, and creep strength 
Chart shows which types meet mili- 
tary specifications. Tables of area 
factors, and theoretical weight of 
tubing. Photos of tubing applica- 
tions. 34 pages. Allegheny Ludlum 
Steel Corp., Pittsburgh, Pa. 
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meet a 
strainer 
with a 
smagnetic 

B personality 

















ACCUMULATORS 


5 blade V-O-ring maintains con- 
tact between piston and wall. Does 
not roll, even under rapid cyclying. | 
Holds full pressure throughout long | 
idle periods. Sizes from 10 cu. in. 
to 10 gal. Bulletin 1530B1 explains 
uses of accumulators. Circuits. For 
petroleum or water base fluids. 
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@ Can't stick open 
B Low pressure drop 
@ Tight metal seal 


Write for detailed literature 


Manufacturers of Hydraulic Valves and Devices 
Relief Valves © Check Valves © Restrictor Valves 
Needle Valves ® Pilot Check Valves ® Special Valves 

Pressure Compensated Flow Regulators 


luid 
ontrols, inc. 









ee 


The above section shows powerful 
magnetic attraction of the entire 
strainer assembly. Designed to meet 
J.LC. Specifications for magnets in 
hydraulic systems . . . these Ripley 
Strainers require no extra openings 

























| 

| in the reservoir, and disassemble for F 
@ All steel construction quick, easy cleaning. They are avail- 
@ For oil to 5000 psi able now in a wide range of sizes. : 











Write today for complete data! 


RIPLEY 


e Sizes— ¥%” thru 1%” pipe 
(NPTF) or S.A.E. 













SCREEN AND STRAINER CO 











Member of Nationo! Fivid Power Association 


May 1960 





1284 N,. CENTER STREET e 





Filter Division 
32749 Northwestern Hwy., Farmington, Mich 
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HIGH PRESSURE 
TEST EQUIPMENT 


Valves for liquids and gases to 
150,000 psi. Differential-piston 
pressure balance for 45,000 psi. Ac- 
curacy is 1:10,000. Intensifier-type 
balance (used with above) for 
pressures to 90,000 psi. Test units 
generate 45,000-150,000 psi hy- 
draulic pressure. Operated by hand- 
pumps or mechanically-driven 
pumps. Mercury-piston gas com- 
pressors are oil compressors with 
mercury seal between oil and gas 


USEFUL 
LITERATURE 


Temperatures from —40 to 200 F. 
Special seals for —65 to 400 F. 
Pressures to 3500 psi. Drawing. 
Table of dimensions. 4 pages. 
Parker Hydraulics Div., Parker- 
Hannifin Corp., Cleveland, Obio.. 
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BORED and HONED PARTS 


by 


pad weldments ¢ . d to 
in ony materials to” 
physicals required. 


American's special boring and honing | 
service is described in a 20 page 
brochure’ Write for a copy. 


AMERICAN HOLLOW BORING CO. 
aa, 


You can depend on American as a reliable 
source for precision bored and honed parts 


for your most exacting applications. 


1060 West 20th Street * ERIE, PENNA. 
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chambers. For pressures to 60,000 
psi. Diaphragm-type pressure gages 
for 45,000 psi. Accurate to 1:500. 
Hart & Zn., Rotterdam, Holland; 
available from High Pressure 
Equipment Co., Erie, Pa. 
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FLANGE-TYPE FITTINGS 


For hydraulic systems. Flange 
plates have SAE bolt spacing out- 
lets. Tube outlets of elbows and 
tees can be perfectly aligned with 
piping. Eliminate possibility of 
damaging components because of 
faulty pipe tapping, or over-torqu- 
ing. Reuseable after several disas- 
semblies. No contamination of sys- 
tem from pipe compounds. Flange 
plate doesn’t loosen under severe 
vibration. Replace taper pipe thread 
ports in components which use 
large tubing, hose, and pipe. Thirty 
models. Flared tube, dryseal pipe, 
weld and solder attachments. 
Straight, 90-deg.,and 45-deg. angles. 
Male and female. Several tee com- 
binations. Diagrams and dimen- 
sions. L&L Mfg. Co., Warren, Mich. 
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CORROSION RESISTANCE 
RATING GUIDE 


Lists corrosion resistance of ball 
valve materials—aluminum, carbon 
steel, semi-steel, 316 stainless steel, 
Buna N, Neoprene, Viton A, Teflon 
Nylon, and Kel-F. Lists 390 fluids 
from Acetaldehyde to Zinc Sul- 
phate. Tells whether use of mate- 
rial with fluid is especially suitable, 
usually satisfactory, good, or un- 
satisfactory. Hydromatics, Inc., 
Livingston, N. J. 


Circle 424 on T 
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CYLINDERS, BOOSTERS, 
ACCUMULATORS, FITTINGS 


Model A air cylinders have 114” 
to 20” bores. To 750 psi. 17 mount- 
ing styles. Strokes to 22 feet. Cush- 
ion optional. Single or double rod 
end. Model H hydraulic cylinders 
for 5000 psi. Model J for 2500 psi. 
Cutaway diagrams and callouts 
describe cylinders. Charts of bores, 
rod diameters, rod turndown and 
threads, strokes. Charts of stroke 
thrusts. Drawings, dimensions. Air- 
oil circuits and components covered. 
Tanks, tandem cylinders, boosters, 
and accumulators. Pipe thread seals 
eliminate positioning problems. 
Bulletin P2547P. Miller Fluid 
Power & Tru-Seal Divisions, Flick- 
Reedy Corp., Bensenville, Illinois. 
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OT My Lee 


250 psi AIR 
to 2000 psi 


yy 
HYDRAULIC 











EVEN WHEN 
MODIFIED WITH TAPERED CUSHIONS 
FOR LOW PRESSURE HYDRAULIC SERVICE! 














FINEST OF THE INTERCHANGE- @ 250 psi AIR—to 
\BLES is this improved new dual-purpose 2000 psi HYDRAULIC 
C5 SERIES Air Cylinder from Sheffer of @ 12 BORE sizes—i% 
Cincinnati, machine tool center of the to 14 

orld. The ultimate in design, construc- @ CARTRIDGE quickly 
tion and performance. Long, low-cost ser- removed without 

vice life. Write NOW, for NEW BUL- _4!Sassembly 

LETIN NO. 459. @ Sturdy STEEL head 


construction 


@ Meets or exceeds JIC 
Standards 


INTERCHANGEABLE 
with other makes 


SOLD BY LEADING 
DISTRIBUTORS 
NATIONALLY 


Cincinnati 15, Ohio 
Phone VA-liey 1-0320 





SEE PHONE BOOK YELLOW PAGES 
















For more precise 
Flow Contro/... 
ole] Me) ime)", 
FLOW 
CONTROL 
VALVES 
















exclusive color 
and number 
calibrated 
adjustment 


@ Simple reading, recording, 
setting and adjusting 

M Safe — adjustable under 
pressure 

&@ Setting can be locked to 
hold adjustment 

@ Extremely sensitive — pro- 
vides high flow and mini- 
mum pressure drop 


® For oil, gas, vacuum, 
water and other fluids 
© Pressures: 
Brass to 2000 psi 
Steel to 5000 psi 
© Sizes: Ye, Ve, %, 
and %” dry seal pipe 


threads Write for detailed literature 


rae MANATROL 
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Oct- Pree COMPRESSED AIR : 
FROM YOUR 56 MODE LS 


CHOICE OF 


Completely oil-free air—no lubrication ever needed when 
you choose one of these 58 BaG Oil-less Compressors. Car- 
bon graphite piston rings and skirts need no lubrication— 
motor bearings are permanently lubricated. Numerous other 
design and construction features assure long life and smooth 
dependable delivery of cleaner, cooler, drier air. 

For portable or built-in applications, these lightweight, 
compact compressors give maximum air per horsepower. 













Bare Compressor (less 
Motor) —35, 75 and 175 Ib. 
pressures, for belt-driven 
applications, 





Oil-less Motor Compressor 
Units —35, 75 and 175 Ib., single 
and two-stage, % to % H.P. 


















Tankless Metor-Compressor 
Outfits—for use where existing 
air tanks or pipe lines provide air 


“Piggy-Back” Compressor Tank 
—Handy 2-gallon tank mounts on 
storage. 35,75, 175 Ibs., single any B&G 75 or 175 |b. Motor 
and two stage. 4 to % H.P. Compressor or Tankless Outfit. 








Gasoline Engine-Driven Com- 
pressor Outfits — Weighs only 55 
ibs., compact, cart-mounted. Deliv- 
ers air up to 90 psig. continuously. 


10-Gallon Air Tank Motor- 
Compressor Outfits. 35—175 Ibs. 
—mounted on Code or non-Code 
Tanks. Portable when cart-mounted. 











30-Galion Air Tank Motor- 
Compressor Outfits—75 and 
175 Ib. units. Vertical or horizontal 
ASME Code tanks tested to 400 
Ibs. % to 1% H.P. 


Send for Catalog GO-259 


Qcé-leas 
AIR COMPRESSORS 


BELL & GOSSETT COMPANY 

G Dept. GE-66, Morton Grove, Ili. 

A. Armstrong, Ltd., 1400 O'Conner Drive, Toronto 16, Ont. 
Circle 25 on Time-Saver Card 


Vacuum Pumps—will pull up to 
28” vacuum —continuvously! Oil-less 
construction means no messy dis- 
chorge vapors. 





oe 


Canadian Licensee: S. 
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Roper names Dorland 
sales manager 


Roper Hydraulics, Inc., Com 
merce, Georgia, has made George 
Dorland sales manager. He joined 
1957. Dorland 
district 


States 


the firm early in 
) 


will supervise 23 sales 


offices in the United and 


Canada. 


Dorland Garwood 


Vickers promotes Garwood 


Vickers, Inc., Detroit, Mich.. 
has promoted John H. Garwood 
to the post of director of organi 
zation planning. He handles the 
firm’s organization and manage 
ment development programs. He 
was director of salaried person- 


nel. 


Sheffer holds sales meeting 


The second annual sales con 
ference of The Sheffer Corp. will 
be held May 19th and 20th at the 
Carrousel Motel in Cincinnati. 
Work sessions will be for both in- 


side and outside salesmen. 


Denison forms North Central 
sales region, names three 


D. J. Arnold will head a new 
sales region for Denison Engineer- 
ing Div., American Brake Shoe 
Co., Columbus, Ohio. Under Ar- 
district offices in 


nold will be 
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le, manufacturers 


Detroit, Pittsburgh, and Dayton. 
The sales area includes Ohio and 
parts of Michigan, Pennsylvania, 
West Virginia, and Kentucky. As 
regional product sales manager, 
John W. Lindsay will direct en- 
gineering and application of hy- 
draulic Multipress equipment. The 
regional office is in Cleveland, 
Ohio. has made J. D. 
Schaffner field engineer for the 
St. Louis, Mo., area. Territory in- 
cludes southern Illinois, lowa, 
Missouri, and Nebraska. 


Denison 


Dynex opens 
New York office 

Dynex, Inc., Pewaukee, Wis., 
has opened a regional office at 
361 Merrick Rd., Lynbrook, L. L., 
i mS Se 


charge. 


Buongiovanni is in 


Webster and Dykes take 
posts with Payne 

Payne Mfg. Co., Inc., Houston, 
Texas, has chosen W. E. Webster 
vice president and general man- 
ager. B. H. Dykes is now sales 
manager for domestic and for 
eign operations. 


O'Rorke is Parker-Hannifin 
district manager 


Parker-Hannifin Corp., Cleve- 
land, Ohio, has selected Thomas 
F. O’Rorke to be district manager 
of distributor sales for Michigan, 
except metropolitan Detroit. He 
will handle products of the firm’s 
Hannifin Co., Parker Fittings & 
Hose, and Parker Hydraulics Di- 
visions. He was a sales engineer 
with a Kalamazoo construction 
equipment company. 


tions 


Southern California 
firms merge 

Sweetland Co. has merged with 
Hydraulic Equipment Co. They 
will do business as the Sweetland 
Co. Last year, Sweetland became 
affiliated with Westec, Inc., Comp- 
ton, Calif. 


Aldrich promoted 
at Brooks 

John T. Aldrich has 
named sales manager of Brooks 
Rotameter Co., Hatfield, Mass. 
He has been with the firm for 
ten years, as assistant sales man- 
ager and production manager. 


been 


Precision Rubber 
opens new branches 
Precision Rubber Products 
Corp., Dayton, Ohio, has opened 
direct-factory branches in Kenil- 
worth, N. J. and Wellesley, Mass. 
The branches stock the firm’s O- 
rings and provide engineering and 


Figley Carver 

product design service. Territory 
includes New England, Metropol- 
itan New York, Long Island, and 
the eastern parts of New York, 
Pennsylvania, and New Jersey. 
William Figley manages the Kenil- 
worth branch. He was brought in 


Continued on page 184 
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, Automdie 
cornrol © 


OF HYDRAULIC AND 
HEAT TRANSFER 
FLUIDS 


Peak performance 
of hydraulic 
equipment is assured 
by the precise, 
dependable oil 
temperature control 
maintained by the 
Sterlco Temperature 
Control Valve, 
Series 150E. 

It’s completely 
automatic, 
self-contained, 
compact and low 
cost ... operates in 
any position. 

Write for details. 





\ 
\Temperature Control / 
‘~ Valve = 
Series ee 


nes, 


PO aid 
sented: ia\. 
temperature» ~ 
controls 
since wy “ € 


5202 West Clinton Avenue 
Industrial Control Division 


Make 
a good 
valve 


even 
better! 


HADBAR bonded fluorosilicones improve component reliability 
in missile check-out systems. The bonded seal on this valve 
is resistant to fuels, nitrogen and helium...is compatible with 
LOX cleaning methods...functions in a temperature range of 
— 80°F to +300°F. HADBAR may have the answer to your 
specific requirements in molded, extruded and bonded 
applications. 


i 9 @ Ds — Fe ~ ae OS ee 


9530 Gidley Street, Rosemead, California CU 3-4121 
Northwestern Representative: 
101 Jones Building, Seattie 1, Washington 


Circle 72 on Time-Saver Card 


Milwaukee 23, Wis. 











_ O44 Lave _ 


with 


LISLE 
A Moho” 


PLUGS 


An independent report shows that pumps last 
up to 3 times as long in hydraulic systems 
protected with Lisle Magnetic Plugs. Clog- 
ging and fouling of valves is also radically 


reduced. 


Installed in the flow path or sump, the Lisle 
Magnetic Plug picks up ferrous particles 
circulating in the fluid . . . thus eliminating 


a primary cause of wear. 


Write for Catalog 
and Test Samples. 
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POST 
SCRIPTS OF 
INDUSTRY 


from Chicago. John Carver, for- 
merly manager of the firm’s 
Indiana territory, manages the 
Wellesley office and warehouse. 


Chiksan Export Co. becomes 
Chiksan International 

Chiksan Export Co., formerly a 
subsidiary of Chiksan Co., Brea, 
Calif., is now Chiksan Interna- 
tional, a division of the parent 
firm. There were no personnel 
changes. The division remains at 


Brea. 


Luber-Finer advances 

four key executives 
Luber-Finer, Inc., Los Angeles, 

Calif., has promoted Clarke Sil- 

cott, general manager, to execu- 

tive vice president and general 

manager. Robert D. Buckles, 


HYDRONIC 
REMOTE CONTROL 
SYSTEM 


PRECISE MANUAL 
MOTION DUPLICATION 
UP TO 100 FEET AWAY 


sales manager, is now vice presi- 
dent and director of national and 
international sales. W. W. Boggs, 
secretary-treasurer, has been 
made vice president, production, 
and secretary-treasurer. D. B. 
Bogardus, assistant secretary and 


Kist to cover Europe 
for Parker Seal 

Parker Seal Co., Div. Parker- 
Hannifin Corp., has chosen John 
Kist as its European representa- 
tive. He was a service representa- 
tive with the Royal Netherlands 


assitant treasurer, is now secre- 
tary and assistant treasurer. 


Aircraft Factory. He works out of 
Amsterdam, Holland. Territory 
includes all Europe outside the 
Iron Curtain. 


Bendix Aviation announces 
‘ four appointments 


\ Bendix Aviation has promoted 

Dr. Russell D. O’Neal from general 
t manager of the Bendix Systems Di- 
vision, Ann Arbor, Mich., to cor- 
porate vice president, engineering. 
The Systems division and the Re- 
search Laboratories division, De- 
troit, are under him. Roy J. Sand- 
strom, former assistant general 
manager of the Systems division, 
is now general manager. Before 
joining Bendix last year, he was 
vice president, engineering, of 


Bell Aircraft Corp. L. B. Young, 


Buckles 


Canadian firm 
advances Potts 

M. C. Potts has been named ex- 
ecutive vice president of Dowty 
Equipment of Canada Ltd. As a 
director of Dowty Mining Ltd., 
Ajax, Ontario, Potts has traveled 
extensively in Canada and the 


United States. Continued on page 186 








Ideal for smooth, posi- 
tive control of valves, 
variable displacement 


pumps, etc 





The HYDRONIC System is a distinct advance in 
the remote control field. It offers all the advan- 
tages and simplicity of a self-contained hydraulic 
system. Backlash, motion inaccuracies and instal- 
lation difficulties inherent in mechanical linkages 
or push-pulls are eliminated. The HYDRONIC 
System is unaffected by wear and vibration, 


Master and slave maintain perfect synchroniza- 
tion even under wide temperature changes through 
114° arc with 500 in. Ibs. output in either direc- 
tion. A simple adjustment permits instant relative 
positioning between master and slave. 


Write for complete information today, 


HYDRONIC 
CORPORATION 


FOOT CONTROL 


HIGH SPEED - POWERFUL GRIP 


New, improved model speeds up all repeat operations—~mill. 
ing, drilling, tapping, punching, ing, riveting. Both hands 
left free to produce more! Light squeeze to 2250 pounds pres- 
sure! Extra thick jaws for attaching jigs. Jaws open to 3-inches; 
1/16” to 5/8” maximum travel. Complete with foot control, 
air hose and fittings........ oo 

SPEEDY SPEEDY 

AR AIR FILTER 

REGULATOR Assures clean, 

oil-free air. 

— No. 140 $4, . 

© to 140 Ibs. 

No. 622 $7.25 

Order from Your Supplier or Write for Air Tool Catalog 

W. R. BROWN CORP., 2655 N. Normandy Ave., Chicago 35 


12685 Arnold Avenue 
Detroit 39, Michigan 
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The complete 
guide to 

FLUID 

POWER 
APPLICATIONS 


This 1028 page volume includes: 


© CATALOG DATA—condensed specs on more than 150 manu- 
facturers' products. 


TRADE NAMES—cross referenced to makers. 


DIRECTORY—who makes what for hydraulic and pneumatic 
systems: over 150 product groups, more than 800 manufac- 
turers listed for easy reference. 


DESIGN MANUAL—circuits, nomographs, designs and ap- 
plications: a complete handbook for industrial, mobile and 
aviation systems. 


LOCAL SOURCES—on index to local outiets for speedy sup- 
plier selection. 


© 
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PRICE $10. 


Immediate Delivery. 


FLUID POWER DIRECTORY, 812 Huron Road, Cleveland 15, Ohio 
Please send ......... copy[ies) of the 1960/61 edition 
priced at $10.00 a copy. (C Check enclosed [ Bill me 
Name: 
Company: 
| oon 
compiled and published by 


APPLIED HYDRAULICS & PNEUMATICS 
The Magazine of Fluid Power 


Address: 
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who headed long-range planning 
for the division, was made assist- 
ant general manager. He joined 
the systems planning group of 
Bendix in 1955. Edward J. Strong 


is Southwest regional manager for 


the Industrial Controls Section. 
He heads sales of machine tool 
numerical controls in Arkansas, 
Colorado, Kansas, Louisiana, Mis- 
sissippi, Missouri, Nebraska, New 
Mexico, Oklahoma, and Texas. He 
was a machine tool sales engineer 
in East Texas. 


Three win promotions 
at Flick-Reedy 


Miller Fluid Power Div., Flick- 
Reedy Corp., Bensenville, Ill, has 


HYDRAULIC CYLINDERS 


stay 


on the job” with dependable, rugged Cross 


Hydraulic Cylinders. Like Cross customers every 
where, you too, will appreciate the fast, courteous 
dependable service you get from Cross. Phone for 


speedy delivery on any quantity 


quality-built to 


your specifications. Contact Cross Engineering 
Department, today! 


RUGGED 
DEPENDABLE 
ECONOMICAL 


CUSTOM DESTCNED CVLINDERS 
FOREVERY APPLICATION 


108 
Lowest-¥*” 


trade mark of Quality in Hydraulic Cylinders. . . 
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Engineered Quality 
Cylinders Availapj, 


CROSS MANUFACTURING CO. 


LEWIS. KANSAS — PHONE EA 4-5525 


WRITE « WIRE « PHONE... TODAY!! 
in ee A 


Card 


promoted Charles W. Dauer to 
district sales manager for New 
York (except the southeast sec- 
tion), northwestern Pennsylvania, 
Cleveland and OQOhio’s northeast 
lake section, Iowa, Minnesota, 
Quebec, and Ontario. Dauer 
joined the firm in 1949. Emil 


Galandak takes Dauer’s former 


“ 
Wilshek 


post of chief sales engineer. Gal- 
andak joined Miller in 1957, as a 
sales engineer. Robert E. Wilshek 
has been promoted to district 
sales manager for California, Col- 
orado, Idaho, New Mexico, Utah, 
Washington, Oregon, Oklahoma, 
and Texas. He joined Miller in 
1956. He has been personnel 
manager and a field engineer. 
The three will also serve in these 
capacities in Flick-Reedy’s Tru- 
Seal Div. 


Walker joins 
Besler Corp. 

John F. Walker has become a 
sales engineer for Besler Corp., 
Oakland, Calif. He has research, 
engineering, and sales experi- 
ence. 


Skinner appoints 
Bruce White 

Skinner Chuck Co. has made 
Bruce A. White a field repre- 
sentative for its chuck and valve 
lines. He will cover western Mas- 
sachusetts, eastern New York, 
northern Connecticut, and Ver- 
mont. He was in the valve manu- 
facturing department. 


Continued on page 188 
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A complete range of two, three and four-way 
valves in sizes Ya", %", Ya", %". 


@ High quality—Low cost. 
e Compact—Light weight. 
@ Fast delivery from stock. 
e@ Simplified design—Easy 
maintenance. 


Double solenoid, 
ball-detented model shown. 


AIR VALVES COMPANY 
24581 Groesbeck Hwy., Warren, Mich 





* Eliminates Ali Threaded 


Stil . " Markial 


ai 3 





Small in size—big in capacity—simple to install—the KEPNER 
Kepsé! Cartridge Type Check Valve is designed for positive 
performance. Eliminates expensive machining, finishing of 


fine, close tolerances, metal surfaces—dirt can't hurt it. 


Write for complete technical data 
*Patent Applied For 


KEPNER PRODUCTS COMPANY 
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BRUNNER 


SINCE 1906 


syn-on-y-mous with 
dependable air supply 


Where dependable compressed air supply is a “must” 
there’s likely to be a Brunner air compressor. 
Installation after installation 
proves Brunner air compressors. . . 


. Are outstandingly dependable 

. Offer single or 2 stage equipment in all sizes 

. Supply complete air or water cooled aftercooler 
assemblies with all fittings from one dependable 
source for all compressor sizes 

. Provide “entire system” duplex units that are 
“operation readied” to connect to piping and 
wiring facilities 

. And the air conditioning and heating experience 
of Dunham-Bush engineers enables them to 
professionally assist in layout for dependable 


control systems. 
abjo WATER COOLED 


AFTER COOLERS AND OTHER 


accessories BY (TTI) 


A DUNHAM-BUSH SUBSIDIARY 





REQUEST: 


e@ Bulletin #763 for water cooled specifications 
@ Catalog #36A for V2 through 20 H.P. data 
e@ Catalog #653A for consolidated listings 44-50 H.P. 


BRUNNER DIVISION 
DUNHAM- BUSH, INC. 
DEPT. AH, WEST HARTFORD 10, CONNECTICUT 
REN NR = RA 
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Monsanto appoints three 
in marketing 


Monsanto 


Chemicals 


Chemical Co.’s_ In- 


organic division has 
promoted Thomas F. Gogan from 
manager, district office, 
Boston, Mass., to manager of the 


sales 


New York City sales office. 
Franics J. Fitzgerald, assistant 
manager, district sales office, 
New York City, replaces Gogan 
at Boston. Robert E. Burke has 
been transferred from the St. 


Louis office to replace Fitzgerald. 


Air Valves names Mattise 


Robert Mattise has joined Air 
Valves Co., as a factory field en- 
gineer. He works out of the fac- 
tory offices in Warren, Mich. 


HIGH PRESSURE PUMPS 


Standard and Special 


Air driven. For oil or water service. Eight 
standard models. Other models for lower 
or higher pressures. Thousands in use with 
a 12-year record for dependability. Appli- 
cable wherever low-volume output at high 


pressures is the requirement, such as static 


testing, powering presses, forming, clamp- 


ing shearing, etc. Complete power pack- 
ages also available. Send for bulletins. 


OPERATING CHARACTERISTICS MODEL S-216-C 





Model No. 


Discharge Pressure 
at 100 psi Input 
Air Pressure 


Max. input 
Air Pressure 








LEYEYYYY 
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150 psi 
150 psi 
150 psi 
150 psi 
150 psi 
150 psi 
150 psi 
100 psi 


Sa8s 


23,750 psi 
33,500 psi 





PPPPPPPE 
OOOOO000 


S858 











SPECIAL PUMPS—A wide selection of special pumps is also avail- 





complete power package.) 


able for various pressures and service. These include ratios 
down to 1-to-1 and up to 500-to-1, special materials for volatile 
and corrosive fluids and designs to suit specific working prob- 
lems. We invite your inquiries relating to special problems. 


DE-IONIZED WATER PUMP—Model 
S$-216-S-60: Designed for use with 
distilled, de-ionized water. Also 
handles mildly corrosive fluids which 
must not be contaminated by lube 
oil of the driving section. Measures 
8%” x 17%”. (Also available in a 


HIGH PRESSURE PNEUMATIC— 
S-3600WB Power Unit: For nitrogen, 
air, helium and many other gases. 
Six air-operated models provide max. 
output gas pressures from 1000 to 
8000 psi. A complete, ready-to-use 
power package with all necesssary 
controls. Unit is 25%” high, mounted 
on 22” x 58” platform. (Booster 
available separately.) 


SPRAGUE 


19300 S. VERMONT AVE. 


GARDENA, CALIFORNIA 


FAculty 1-1411 + DAvis 4-6677 





Larson joins Rucker 
sales engineering staff 

The Rucker Co., Oakland, Calif., 
has added Glen R. Larson to its 
sales engineering staff. He has a 
broad background in industrial 
research and design. 


4 r’ 


Larson Jordan 


Alta appoints Jordan 
to Salt Lake City staff 

Jerry Jordan is now a sales en- 
gineer for Alta Engineering Co., 
Salt Lake City branch. He was in 
design engineering with Industrial 
Physics & Electronics Co., and 
Sperry Utah Engineering Labora- 
tory. The branch office is assigned 
Utah and Idaho territory. 


New distributors 


H. U. Rogness, 
apolis, Minnesota, will distribute 
accumulators made by Parker Hy- 
draulics Div., Parker-Hannifin 
Corp., Cleveland, Ohio. Mills & 
Lupton Supply Co., Chattanooga, 
Tenn., will handle Crown com- 
pressed air system components of 
Parker’s Hannifin Co. Div., Des 
Plaines, Illinois. Staver Hydrau- 
lics Co., Schenectady, N. Y., will 
handle the Crown line, and tube 
and hose fittings of Parker Fit- 
Hose Div., Cleveland, 


Inc., Minne- 


tings & 
Ohio. 


Fluid Control Div., Petroleum 
Engineering Service, Charlotte, 
V. C., will distribute in the Caro- 
linas for Sheffer Corp. Rosseau 
Controls, Ltd., Montreal, Quebec, 
will handle Sheffer products in 
Ontario. 


Syracuse Supply Co., Schenec- 
tady, N: Y., is now a distributor 
for Republic Mfg. Co., Cleveland, 
Ohio. 


A-R-G Fluid Power, Inc., Roch- 
ester, N. Y., will represent Gal- 
land-Henning, Nopak Div., in 


western New York. 
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for Low iat Pressure Ictuation 


i versa Diaphragm Vetoes 2 can be actuated by pilot (or signet} 
pressures as low as 5 PSI on double diaphragm t tag and 


as low as 10 PSI on ‘anand spring return models. 

Versa Diaphragm Valves are available with side rt bodies 

or Pt + mounting, and in sizes from 1/8* thru 1° 

NPT i , 3+, 4-, and 5-way types, and for pressures from 

partial ohn to 500 PSI 

All Versa Valves are triple pressure and functionally tested 
leakproofness. 


under water for guarantee 


WERGA “yak 
fT bulletin rts) 





PRODUCTS COMPANY INC. 
venaaa COOLIDGE AVENUE 
ENGLEWOOD, NEW JERSEY 





PUSHOMATIC 







QUICK DISCONNECTS 


AIR GASES LIQUIDS 


connect or disconnect the fastest and easiest way 
Just plug in . . . the patented PUSHOMATIC locking mecha- 


nism automatically forms a positive leak-proof connection 

no turning or twisting necessary. Connect to most 
sockets and plugs regardless of make .. . because the 
Series D is interchangeable . . . interchangeability saves 


valuable set-up time and reduces costly inventories. 
Integral shut-off valve provides fast connection 
ym production set-ups . one hand operation 
permits fast, easy connecting or disconnecting 
360° swivel action reduces operator fatigue and 
eliminates aggravating hose kinking and twisting 
The Series D interchangeable coupling can be used on air, 
gases, or liquid lines which makes it ideal for most industrial 
uses. Maximum flow with minimum pressure drop 
The performance and construction of the Series D Coupling 


meets Military Specifications MiL-C-4109-A. 
Write for Bulletin 1500—compare high flow characteristics. 


PERFECTING SERVICE CO. 


332 Atando Ave. Charlotte, North Carolina 
Baltimore - Buffalo - Chicago - Cleveland - Camden - Los Angeles 
New York - Providence - Montreal - Toronto. Canada 
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SB CLASSES 


OF PRESSURE GAUGES 
meet all service demands 


Be 


<4 ASHCROFT DURAGAUGES. 
The finest pressure gauges 
built—highest in sustained 
accuracy and durability. 
Ideal for the toughest serv- 
ices. Save many times 
their initial cost in re- 
placements and repairs. 





ASHCROFT QUALITY p> 
GAUGES. Tops in general- 
purpose gauges — second 
only to the Duragauge. 
Available for pressure, 
vacuum or compound serv- 
ices in low, medium, and 
high ranges. 





@ ASHCROFT STEEL CASE 
GAUGES. None better for 
small equipment like port- 
able compressors, pumps, 
and for less important 
pressure lines. Pressure, 
vacuum, and compound 
ranges available. 







Ashcroft dial sizes range from 2” through 24” . . . pres- 
sures from 30” vacuum or a few ounces up to 100,000 
psi. . . materials to suit the application. Among the 
many Ashcroft Gauges are Maxisafe®, pneumatic re- 
ceiver, recording, chemical, special purpose types, and 
various gauge testers. Invest wisely. Make your selec- 
tion precisely for the job. Chose from the complete line 
of Ashcroft Gauges. Write for Catalog 300 B. 


ASHCROFT PRESSURE GAUGES 
A product of 
MANNING, MAXWELL & MOORE, INC. 





Gauge and Instrument Division « Stratford, Connecticut 
In Canada: Manning, Maxwell & Moore of Canada, Lid., Galt, Ont. 
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SPECIAL VALUE 
LARGE VOLUME — 
STRATOPOWER PUMP | 


A high volume, positive displacement 
type hydraulic pump. Has an oufput 
of 10 gallons per minute at 1500 PSI 
with 3000 PSI. Meximum RPM is 4000. 


Time-Saver Card 


MARKET PLACE 





INSTALLATION SPECIALIST 
WANTED 


Work requires ability in field as- 
sembly, test, and maintenance pro- 
cedures for in-plant and field jobs. 
Vickers or similar training and ex- 





Has 16 tooth spline shaft. Part No. 
AND- 20002. 


~ ee PALLEY 


Hydraulic Cylinders 


aon These special Palley 
Hydraulic cylinders ae 
designed to meet the 
most rigid requirements 
of industry. All are of 
heovy duty steel, Shown 
here are two of our line, 





Available in heavy duty Press type cylinders 
of 3", 5°", 6" ond 8" bores, with thrusts up fo 


75 TONS. Also in internal cap types (as af right, 
above) — with bores up to 4" and up to 18,850 lbs. 
of thrust at 1500 PSI. Write for complete list of 


Specwa! Palco Hydraulic Cylinders. 


perience are desirable. You will be 
working for a fast growing manu- 
facturer-distributor organization 
which covers the Southern Cali- 
fornia area for the following com- 
panies: Airoyal, Anchor, Berry, 
Dowty, Dukes, FPA, Helicoid, HY- 
CO, Perfex, Ripley, Rivett, Weath- 
erhead, Wisconsin. A man with in- 
itiative and pride of workmanship 
can anticipate an excellent future. 
Local inquiries preferred. Write- 
| Paul-Munroe Hydraulics, 6430 East 
Gage Avenue, Bell Gardens, Cali- 
fornia. All replies confidential. 








HYDRAULIC COMPONENT 
DESIGN ENGINEER 





SURPLUS 1500 PSI HYDRAULIC CYLINDER 
Has bore of 3°’ — shoft 1-3/16"" — stroke 24” — 


O/A length 31°". Reconditioned, 


palley/s 


Cot. No. H-36RSU 3450 


5 to 10 years experience. ME de- 
gree preferred. Top salary, per- 
manent position, company- -paid 
benefits. For interview apply in 
person, send confidential re- 
sume, or phone: 





2263 E. VERNON AVE., DEPT. AH-50 
LOS ANGELES 58. CALIF 





TO ORDER: Send Check of M.O. — 1/2 deposit 


with C.0.D.s. Prices F.0.B. Los Angeles. All 


items shipped freight o postage collect. 





Employment Department, 
A. SCHRADER'S SON DIVISION 
470 Vanderbilt Ave., 
Brooklyn 38, New York 
Phone NEvins 8-4000, Ext 236 





ENGINEER-EDITOR 

Do you have a basic engineer- 
ing knowledge? Can you think 
and write clearly about tech- 
nical subjects? Would you en- 
joy a position with variety, 
challenge, potential? 

lf your answer is yes, we'd 
like to discuss an opening on 
our editorial staff. Send your 
resume to: 


APPLIED HYDRAULICS & 


PMEUMATICS 
812 Heres Rd. Cleveland 15, Obie 














Classified Advertising Rates: Cost 
of Position Wanted ad is $10.00 for 
the first inch, each additional line 90 
cents. Cost of all other classified 
ads is $20.00 for the first inch and 
$15.00 for each additional inch or 
fraction thereof. Rates for Display 
Ads in this section will be sent on 
request. 











CLEANABLE DUPLEX 


FILTER 


for continuous flow operation 


Continuous liquid 
flow with extremely 
fine particle filtra- 
tion is achieved with 
Air-Maze cleanable 
Duplex Liquid 
Filters. By parallel- 
ing two filters 
through a common 
header containing a 
diverter valve, one 
filter unit handles 
the full liquid flow 
while the second 
filter is being 
cleaned. Filter 
media is specially 


processed metal screen of bronze, monel or stainless, over 
perforated tube and assembled in a container. Screen open 
ings are precisely controlled to provide various degrees of 
filtration. Standard Duplex Filters are available for pipe 


sizes down to 4%" and in capacities from 
gpm at pressures up to 100 psi. Write for Bulletin 800-101. 
AIR-MAZE CORPORATION, Cleveland 28, Ohio, Dept. 
(Subsidiary of Rockwell-Standard Corporation) 


AH-5, 


6 gpm to 720 
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Standard Foz Industry 


CENTURY Liquid Level 
SIGHT GAGES 


e Easiest Possible Installation 
on any wall thickness 





e Large Face for Better Visibility— 
1” Overall 


e Can be used with non-inflammable 
oil 


e Leak-Proof — Ne Dripping 


e For Better Service at Lower Costs, 
Start Using Century Gages Today 


e Available immediately — from 
STOCK 


di ‘ , 





Send for new catalog i 
information on hydraulic socervelse and complete 
line of power unit accessories. 


CENTURY HYDRAULICS & 


of CENTURY-DETRO: 
6101 Coneerd, Ave. @ Detroit 11, Mich. ey 


Telephone: WAlnut 3-8088 
Circle 36 on Time-Saver Card 
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HIGH TORQUE 
VARIABLE 
SPEED (1-100 


r.p.m.) 


HYDRAULIC 
MOTORS 


& 


Mark IV—5 cylinder 4,500 lbs. ft. at 2,000 p.s.i. (Speed 1-100 
R.P.M.) Mark V—7 cylinder 6,600 Ibs. ft. at 2,000 p.s.i. (Speed 
1-75 R.P.M.) Overall efficiency 90% to 95%. 

Ideal drive for conveyors, rolling mills, cranes, tractors, drills and 
most mechanical handling applications. 

Ask for details of hydraulic cylinders, valves, pumps and motors. 


CHAMBERLAIN INDUSTRIES LTD 


Staffa Works, Argall Ave., Leyton, London, E.10, England. 
Leytonstone 3678 


(Member of the Chamberlain Group of Companies) 


COMPRESSED AIR 
SEPARATOR - FILTER - TRAP 
MURPHY 
TRIUMPH AA 


Installed near point of use, it separates and 
ejects moisture automatically, then filters 
out all scale, rust or other impurities and 
delivers air clean and dry; of instrument 


quality. 
Write now for FREE Data Sheet No. 2567. 


JAS. A. MURPHY & (0., INC. 


1417 EAST HIGH STREET, HAMILTON, OHIO 
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TROMBET TA SOLENOID CORP. 


MILWAUKEE WISCONSIN 


U.S.A 
329 N. Milwaukee Street ¢ Phone BRoadway 1-8347 


NA-700 LINE OF SOLENOIDS 
The ultimate design in 
Guided T Plunger Solenoids 








Developed in 1952 
Patented March 10, 1959 
Patent No. 2,877,390 


WE DESIGNED THEM! 
WE DEVELOPED THEM!! 
WE PATENTED THEM!!! 

THEY ARE OURS!!!! 

















Mounting holes Flush rivets 


Coil Coil liner Stainless steel retainer 





No clatter! No chatter!! 
FEATURES 


Positive three point contact 
Heavy stainless steel guides 


RESULTS 
Longest life expectancy; reliable operation 
throughout entire life; silent operation in sealed 
position; mountable in any position, at any angle; 
no heavy grease required to cover up poor design; 
no grunting when mounted horizontally. 


AVAILABLE 
In a multitude of standard sizes, pull or push 
type; also custom built to satisfy customer’s 
oa also for OEM, and replacement 
trade. 


TROMBETTA has the original solenoid. 
Don’t let anyone sell you imitations. 
Request additional information. 


“TROM BETTA” 


is the answer to: 


ALL SOLENOID QUESTIONS 





Circle 158 on Time-Saver Card 








“ 


protect instruments 
from line pulsations 
and surges on 
refrigeration and 
automotive systems... 


CHEMIQUIP’S NEW 
RS SNUBBERS me 


Designed for automotive, refrigeration or air - by %". 
conditioning applications, Chemiquip's newest 

snubber assures steady, accurate pressure read- ¢),r0¢4 and com- 
ings . . . smooths out pressure impulses and pression tubing 
fluctuations . . . protects pressure-sensitive in- 
struments. Snubber element fabricated of Type 
316 porous stainless steel membrane; unaffected 
by suspended oils in freon-type refrigerarts 
. « « does not clog or plug. 


Available in brass 


Write TODAY 
for detailed 
bulletin BW-741 





CHEMIQUIP CO. Genco nam = 


Accurate 
Control 
of 

Fluid 
Motion 


HYDRAULIC FEED AND 
PRESSURE LUBRICATION 


for 

FINE 
METERING 
PURPOSES 


HYDRAULIC PUMPS 


THOMAS SAVERY PUMPS LIMITED 
BRACEBRIDGE ST., BIRMINGHAM 6, ENGLAND 


American and Canadian Agents:— 
DAVIES BROTHERS, Gladstone, New Jersey, U.S.A. PEapack 8-1290 
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Too bad the Dutch Boy 
never had it So leakproof ! 


ps oa 7 


A finger in the dike may have solved the Dutch 
Boy’s dilemma but today’s precision-minded engi- 
neers insist on complete leak-proof performance 
for their sealing problems. That’s why engineers 
specify Circle Seal. 


Put your finger on the perfect solution to leak- 
proof check valve performance. Circle Seal check 
valves will meet your requirements in pressures 
from 0-10,000 psi for nearly all types of service 
—liquid or gas. Positive sealing at any differential 
pressure. Quick opening—positive closing. Main- 
tenance-free dependability. You don’t need a Dutch 
Boy when you specify Circle Seal Valves! 


Standard Service 
0 to 3000 psi 


2300 Series 


High Pressure Service 
0 to 10,000 psi 


Ultra Sensitive Service 
0 to 25 psi 


Cartridge Type 


Manifold Block 
Assembly Mounting 


Military Service: 

JAMES, POND & CLARK, INC. 
Industrial Service: 

CIRCLE SEAL PRODUCTS CO., INC. 
2181 East Foothill Bivd., Pasadena, Calif. 


® SEAL 


precision valves 
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KOHLER 
PRECISION CONTROLS 


For industrial, 
automotive, aircraft and 
missile applications 


Kohler quality is based on experienced 
engineering, skilled workmanship, com- 
plete facilities in one plant under unified 
supervision. Ultra-sonic cleaning facili- 
ties available. Hydraulic system 
components are assembled, tested and 
packaged in dust controlled area for 
minimum contamination. 


Send for catalog with complete data on 


CHECK VALVES 
Cone Type 
Soft Seat Type 


i Swing Type 
, PRESSURE RELIEF 
VALVES 


RESTRICTOR VALVES 
JET ENGINE PARTS 
AIR VALVES 
NEEDLE VALVES 
ENGINE PRIMERS 
PLUG VALVES 


KOHLER 


KOHLER CO. Estoblished 1873 KOHLER. WIS 


KOHLER or KOHLER 
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MARSHALLTOWN 


THE RIGHT GAUGE 
FOR YOUR 
SPECIFIC NEEDS 








J 


' for UFE-TIME & TROUBLE-FREE 


HYDRAULIC SERVICE 





Available in a wide variety of 
general purpose and special 
purpose gauges in pressure 
ranges to meet your specifica- 
tions in every particular. 


Single Turn Back-up RINGS... 


@ COMPOUND @ HYDRAULIC ALL THE NEW MILITARY SIZES — 
@ ALTITUDE @ AND SPECIAL MS-26774, MS-28777 and MS-9058. 
PURPOSE GAUGES Accurately machined to assure you the fullest utility 
@ DIAL THERMOMETERS range and life of your equipment. 


(Vapor Tension or Bi-Metal) 
Only HALOGEN offers “MEMORIZED” 


WRITE TODAY FOR COMPLETE INFORMATION 


MARSHALLTOWN MFG. COMPANY TEFLON 

MARSHALLTOWN 4, IOWA Halogen cylinder 

“eats” aR Ea packing is known 

for operating success- 
fully and efficiently 
over the widest 
temperature and 
pressure ranges. . . 


for Hydraulic because they are 


or Pneumatic , a “MEMORIZED”. 


rods and ' This is an EXCLUSIVE 
process which makes 


cylinders a the packing lip 
“remember” the size 
of the rod or cyl- 
inder . . . and keeps 


PAD a -0- PA K” i . —_ | ~ oye Gone 
CARTRIDGE ; ie erature variations. 


Easily and quickly installed. came Pies “ oe 
No adjusting necessary. and find out about 
Equipped with Anti-Backlash rings. ~~ FIELD PROVEN 
Includes Seal-Guard” rod wiper. as AND ENGINEERED 
Low friction coefficient. “TEFLON by 

Shock and burst proof. HALOGEN. 
Reduces initial machining cost. 

Gives longer service life. 

Cuts machine down-time. 

Easily removed for replacement. 


Write for catalog and prices. be A | Ke) G E | 


INSULATOR & SEAL CORP. 


9960 Pacif 


@ COMBINATION 
@ VACUUM @ DIAPHRAGM 
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FLUID COUPLING NUT, 
SELF-LOCKING 


Stratoflex, Inc 


FLUID MOTORS 
Chamberlain Industries 
Hein-Werner Corp. 
Vickers, Ine 


GAS COMPRESSORS 
Cardair 
Norwalk Co., Ine 


HEAT EXCHANGERS 
American-Standard 
Yates-American Machine Co 


HOSE, PLASTIC 
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